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PREFACE TO THE THIRD EDITION. 


THE original edition of this work was published in 1886. It was 
revised and enlarged in a second edition in 1890. Within the period of 
Seven years to this date (November, 1897) so.many important advances 
have been made in surgical science and the operative technique that the 
author has found it necessary again to revise and practically rewrite this 
volume. To add all that was new and acceptable to that which expe- 
rience had already demonstrated to be useful has of necessity increased 
the number of pages and size of the book. By careful elimination of 
matter which could with least disadvantage be left out, this volume, 
however, only exceeds the former by one hundred and twelve pages. 

It has been the author’s aim to retain those features of the original 
work which made it available to the busy practitioner for quick and 
ready reference, and to add to this edition some elementary pages which 
may commend it to teachers for their undergraduate pupils. With this 
end in view the matter has in great part been rearranged. 

The introductory section is devoted to surgical pathology, subdivided 
into six chapters. These chapters treat of inflammation and the pro- 
cess of repair in the various tissues of the body, and the differences in 
repair in a tissue affected with simple or non-infective and infective (or 
suppurative) inflammation. Specific and non-specific urethritis, erysip- 
elas, actinomycosis, glanders, tetanus, malignant oedema, hydrophobia, 
tuberculosis, syphilis, leprosy, diphtheria, and typhoid infection are 
also embraced in this portion of the work. 

Chapters VII and VIII are devoted to surgical dressings, sterilization, 
asepsis and antisepsis, and anzesthesia. 

In Chapters IX and X are given hemorrhage, wounds, burns, skin 
grafting, frostbite, furuncle, carbuncle, ulcers, and gangrene. Band- 
aging is given in Chapter XI, and Chapter XII is devoted entirely to 
amputations. 

Chapters XIII, XIV, and XV deal with the lymphatic vessels and 


glands, veins, arteries, aneurism, and ligation of the vessels. 
Vv 
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In Chapters XVI and XVII are given the lesions of the bones and 
joints, and the various operative measures for their correction. 

The Chapters from XVIII to X XIX inclusive are devoted to regional 
surgery, and in that portion of this section in which the abdomen is con- 
sidered many important changes have been made and much new matter 
added. Chapter XXX takes up deformities and their correction, while 
the final chapter (XX XI) is devoted to the subject of tumors. 

To his former associate, Dr. J. A. Bodine, late Adjunct Professor of 
Surgery in the New York Polyclinic Medical School and Hospital (now 
resident in San Antonio, Texas), and to his present assistant, Dr. J. 
Shelton Horsley, the author is greatly indebted for the index. 

In the article on Refraction he gratefully acknowledges the work of 
his friend and colleague Prof. David Webster; and for many valuable 
suggestions in the chapter devoted to the surgical lesions of the female 
genital organs he is deeply indebted to the enthusiastic and able Pro- 
fessor of Gynecology, Dr. W. R. Pryor. 

With great liberality the publishers have placed no restrictions upon 
the work, as attested by the numerous and costly illustrations, there 
being in all nine hundred and thirty-eight, of which about two hundred 
new engravings have been added to this edition. 

THE AUTHOR. 


PREFACE, TO THE: SECOND. EDITION. 


In revising this work scarcely a chapter remains untouched. 
While some are not materially altered, others are practically re- 
written. In the chapter on Inflammation is embodied the latest 
accepted ideas of surgical septicemia. The article on the Eye is 
new, and, in addition to the surgery of this organ, includes the 
study of Refraction, and the application of glasses in correcting errors 
in the visual apparatus. The most recent and approved methods of 
dealing with lesions of the abdominal viscera—viz., intestinal anasto- 
mosis, exsection of a portion of the alimentary canal, procedures for 
the radical cure of herniw, cholecystotomy, etc.—have been added 
to the text. A new chapter on the Surgery of the Genito-Urinary 
Organs of Females is inserted. Supra-pubic cystotomy for stone or 
tumor of the bladder is given a prominence not hitherto accorded 
so valuable a procedure; and scarcely less useful are the plastic 
operations for the cure of urinary fistule. In the department of 
Diseases of the Rectum and Anus the latest methods of surgical 
interference are considered. 

The author acknowledges gratefully the assistance received from 
his friends, Prof. David Webster, in the article on Refraction, and 
Dr. W. W. Van Arsdale, who is wholly responsible for the greatly 
improved index. 

The drawings for many of the new cuts were done by Dr. Henry 
Macdonald, of New York city, whose thorough work is well attested. 


THE AUTHOR. 
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PREFACE TO THE FIRST EDITION, 


THe author has endeavored to give in the following pages the 
accepted facts in surgical pathology and diagnosis, together with the 
methods of treatment which modern surgery has introduced, or has 
elected as worthy of continued application from the practice arfd 
teaching of the past. In the effort to condense into a single volume, 
of about eight hundred pages, the essentials of the science and art of 
surgery, not only is a discussion of theories out of the question, but 
many measures of treatment—the comparative usefulness of which has 
been demonstrated—must of necessity be omitted. 

In an age when books upon this subject are plentiful, this work 
was undertaken not without misgivings, yet with a determination to 
leave nothing undone which would add to its usefulness and make it 
an exponent of modern and progressive surgery. Such rapid advances 
are being made, that marvelous results are to-day achieved by meas- 
ures unknown to the profession but a few months earlier. The intro- 
duction of cocaine hydrochlorate as a local anesthetic marks an epoch 
in surgical practice; and yet this wonderful agent has scarcely been 
mentioned in works on surgery. Again, the antiseptic method of 
treating wounds, originated within the last few years, has brought 
with it such protection to life and usefulness, that it deserves a more 
thorough consideration than is often allotted it by surgical writers, 
and shonld be universally accepted and practiced. 

The author believed that the general profession was not sufficiently 
impressed with the dangers in delaying surgical interference in lesions 
of the cavities and their viscera, notably the cranium, abdomen, and 
pelvis. These, and other considerations which will be found in the 


text, were among the reasons which led him to hope that this book 
ix 
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would prove acceptable to his fellow-workers, and especially to that 
numerous class of physicians who are compelled to do a general prac- 
tice, and who can find neither time nor opportunity to select from 
the vast quantity of surgical literature the facts essential to the 
prompt and suecessful management of their cases. That this hope 
was not without foundation is attested by the reception accorded to 
the work by the medical press, and by the necessity of a second issue 
within three months after its publication. 

To the many sources from which much needed help in its com- 
pilation and illustration was obtained—however accredited in the text 
—the author desires to acknowledge an especial indebtedness, and to 
the engravers, Messrs. H. Senior and Company, for the general excel- 
lence and prompt execution of their work. An examination of the 
volume will attest the liberality of the publishers, who have contrib- 


uted greatly to its success. 
THE AUTHOR. 


April 20, 1887,- 
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SURGICAL PATHOLOGY. 


CHAPTER I. 


INFLAMMATION AND THE PROCESS OF REPAIR IN THE TISSUES. 


Infammation.—Inflammation, from inflammo, ‘to set on fire,” is a 
disturbance of nutrition in the tissues of a part of the body, character- 
ized by prolonged hyperemia, the emigration of leucocytes through the 
vessel walls (diapedesis), the transudation of plasma and lymph, and 
general cell proliferation in the area involved. Inflammation may be 
non-infective or infective. ) 

In non-infective inflammation the changes involved in the process of 
repair or regeneration so nearly resemble the phenomena of embryonic 
development that the term ‘‘ physiological inflammation ” is almost per- 
missible ; on the other hand, in infective inflammation, which is caused 
by bacterial invasion, the changes are so rapidly destructive as to sug- 
gest the name of ‘‘ pathological inflammation.” 

The grosser symptoms—/eat, redness, swelling, pain, and loss of 
Junction *—while always present in the inflammatory process, do not 
strictly belong in this definition, since one or more of these symptoms 
are present in non-inflammatory conditions. Thus, vascular tumors, 
such as nevi (angeiomata), although characterized by permanent hyper- 
emia and redness, are not inflammatory. Blushing, associated with 
certain emotions, is accompanied by redness, which is a physiological 
condition. Persistent, active hyperseemia occurring after injury of the 
sympathetic nerves may be accompanied by redness and swelling 
without inflammation. Passive hyperemia, which is due to inter- 
ference with the return of blood through the veins or the flow of 
lymph through the lymphatics, causes cedema or swelling, which is also 
non-inflammatory. Again, the temperature of the blood in some por- 
tions of the body, as in the hepatic vein, in strictly physiological condi- 
tions, has been registered as high as 107° F. (41°6-+° C.), and this extraor- 
dinary heat is not inflammatory. Finally, pain is not infrequent, as in 
neuralgia, where all other symptoms of inflammation are absent. 


* Calor, rubor, tumor, dolor et functio lesa. 
1 1 
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While the phenomena of inflammation are in general common to all 
the tissues, there are some variations by reason of structure, as in bone, 
which is only slightly expansile, and in cartilage and the cornea, 1 
which no blood vessels exist. 

Non-infective or Simple Inflammation.—In an animal body in which 
the processes of nutrition are normal the tendency in the tissues which 


Pree soot Jace 
Fic. 1.—Karyokinesis of the fecundated ovum of the rabbit (the primary embryonic tissue) arranged in three 
layers—the ectoderm, mesoderm, and entoderm. At pr’. the ectoderm and mesoderm have fused together. 
(K6lliker and Quain). 
are the seat of inflammation or local disturbance of nutrition (there 
being, of course, no bacterial invasion) is rapidly to restore the original 
condition of these tissues, and since physiological repair is so closely 
analogous to physiological growth, the student must bear in mind the 
normal development of the tissues. The fecundated 
ovum of the parent is a typical cell, which, by the 
process of primary division of the nucleus (karyo- 
kinesis) * indefinitely repeated, develops myriads of 
9 © 
protoplasmic cells which compose the primary em- 
Fic.2,Threecells fromthe DPryonic tissue, the blastoderm. These cells arrange 
early embryo of the cat themselves in three groups or layers—the outer, or 


(highly magnified). 4, 


protoplasm: ¢, nucleus ectoderm, the mesoderm, and the entoderm. The 
with nucleolus; the lower 


one a double nucleated ectoderm, by continuous proliferation, is developed 
ee and into the epithelia of the skin, buccal cavity, the epi- 
thelia of the organs of sense, of the ventricles of 
the brain, the canal of the spinal cord, and forms the nervous tissues. 
The entoderm, excepting the buccal cavity, forms the epithelia of the 
alimentary canal and the glands in connection with it. The mesoderm 
forms the renal epithelia and the epithelia of the vessels and serous sur- 
faces, and all connective tissue, cartilage, bone, muscle, tendon, liga- 
ment, etc. (Quain). 

In the normal processes of waste and repair, as epithelia or connec- 
tive-tissue cells are worn out and disappear, new cells are proliferated 
by the parent stock to replace them. Epithelial cells by karyokinesis 
reproduce their kind, and in like manner the connective-tissue group 
reproduce connective tissue. In simple inflammation from the embry- 
onic tissue which is the common product of the proliferation of all the 
fixed or resident cells in the area involved, the destroyed cells are re- 
placed by new cells by proliferation of their parent stock, just as a grain 
of wheat produces wheat. 

The ordinary phenomena of non-infective inflammation are as fol- 
lows: Asaresult of injury without bacterial invasion there is a spas- 


* From xapvoy, nucleus, and yiwnois, movement. 
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modic contraction of the terminal arterioles, the capillaries, and venules 
in the injured area, followed almost instantly by dilatation of these ves- 


sels far beyond their normal caliber. 


The volume of blood is at once 


greatly increased to fill the enlarged channels, and the current is more 


rapid, since capillary resistance is 
less. After the lapse of about one 
hour the current begins to slacken 
and gradually becomes slower than 
before the injury. This slowing of 
the current is not due to recon- 
traction of the vessels, but to a 
clogging of their channels with the 
corpuscular elements of the blood. 
The red blood-corpuscles and the 
plaques * floating in the plasma 
occupy the center of the vessels, 
while the white corpuscles (leuco- 
cytes), which normally exist in the 
blood in the proportion of from 
1 to 1,000 to 1 to 250 of the red 
corpuscles, are largely increased 
and are seen to adhere to the ves- 


Fie. 3.—Inflamed mesentery of a frog. 


V, vein; A, 
small artery and capillaries. The red corpuscles 
are seen in the center of the current; the white 


sel walls (Fig. 3). 


Since the force 
of the current is greatest in the 


blood-corpuscles creep along their inner walls, some 
being in the process of emigration; the surround- 
ing tissues contain many of these which have al- 
ready emigrated from the vessels, (Tillmann.) 


arterioles and least in the venules 
(which have the capillaries between them and the heart to retard the cir- 


\ 


Fie. 4.—Diapedesis or emigration of 
leucocytes through the walls of a 
venule. a, incomplete, 6, com- 
plete emigration (schematic). 
(Tillmann.) 


culation), the leucocytes can not adhere to the 
lining membrane of the arterioles ; a consider- 
able number are seen attached to the capil- 
laries, while the venules are practically choked 
with them, and it is through the walls of the 
venules that they emigrate (diapedesis, Sam7- 
dav, to ooze through) and wander into the in- 
tervascular spaces (Fig. 3.) Some few pass 
through the capillaries, but none have been 
observed to escape through the walls of the 
arterioles. The leucocyte, which has the power 
of changing its form (Fig. 10), pushes through 
the line of union of the flat epithelium which 
composes the wall of the venule, displacing the 
cement substance, and finally emerging at the 
outer side of the vessel, which by its elastici- 
ty at once closes the aperture of escape. Co- 
incident with the clogging of the venules and 
the emigration of the leucocytes, by reason of 
the force of the heart’s action, the plasma oozes 


* The plaques or “third corpuscles” of the blood measure from 1:3 to 3°5 micromillimetres in 
diameter, and are supposed to be embryonic red blood-corpuscles. They consist of a colorless pro- 
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through the walls of the blood vessels, producing active oedema, and a 
little later pressure on the lymphatic vessels by the mass of newly formed 


Fic. 5.—A white corpuscle or leucocyte of the newt’s blood with three nuclei. a—e, successive forms as- 
sumed at intervals of a few minutes. (After Klein and Quain.) 


cells causes a transudation of lymph—passive cedema—which, mingling 
with the escaped plasma, coagulates outside the vessels. In some in- 
stances red blood-corpuscles and plaques may also escape in the wake of 
the emigrating leucocytes without vascular rupture and produce slight 
discoloration due to the decomposition of hematin, the coloring matter 
of the red disk. Hechymosis, however, is usually caused by rupture of 


the vessels, with free extravasation, and the formation of blood clot 
which is invaded by and 


probably serves qs food for 
the proliferating cells. The 
appearance of the escaped 


. ; : leucocytes in the tissues is 
Fie. 6.— White corpuscles or leucocytes treated with water and 
with acetic acid. 1, first effect of the action of water upon marked by a sudden activ- 


eee ded 1 cnctoe white corpuscles treated with ity in the various proto- 
plasmic elements of the 

area involved. Every normal cell in the zone of irritation takes part in 
this activity of proliferation ; but since the connective-tissue cells largely 
predominate, they have attracted the greatest attention of observers and 
furnish as well the greater portion of the embryonic tissue. The proto- 
plasm of the fixed or resident 
cell increases in size, and the 
nucleus undergoes remark- 
able changes (Fig. 8). The 
connective-tissue cell (Fig. 7) 
consists of a minute particle 
of protoplasm in the center 
of which is a nucleus. The Fie. 7—Two connective-tissue corpuscles from the subcuta- 


neous connective tissue, highly magnitied. The dark streak 


nucleus is made up of a net- below 7, in the right-hand corpuscle, is a lamella which 
: ° happens to be projecting toward the observer, i 
work of nucleoli and thread- in optical section. (After Sinepey aos ee 


like bodies which are readily 

stained and has an investing membrane of its own. In the normal condi- 
tion of the tissues the fixed cell is somewhat flattened, but when excited 
to proliferation it rapidly swells and the threads in the nucleus form a 
thicker network, soon followed by an hour-glass contraction of these 
thickened threads * (karyomitosis), near the center of the nucleus, where 


toplasm, and are present in the proportion of about 1 to 20 of the red disks. .A micron, or micro- 
millimetre, is z5$79 Of an inch. The Greek character yu will be used to denote a micromillimetre. 

* Karyomitosis, from xapvoy, nucleus, and wuiros, thread. This term is applied to the increased 
size and changes in the threadlike contents of the nucleus. 
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it rapidly divides in two, the thin capsular membrane closing in and sur- 
rounding each new, as it did the parent nucleus (Fig. 8). The main body 
of the cell may now divide and form two new cells, each with a single 
nucleus, or the protoplasm may simply enlarge without division, the 
nuclei dividing indefinitely within the cell. In this way the polynucle- 
ated or ‘‘ giant cells” are formed (Fig. 20). 

It is now held that all cell proliferation takes place by this process of 
karyokinesis, or primary division in the nucleus. The dilatation of the 
blood vessels, with the increased supply in the part, the escape of lenco- 
cytes, plasma, and lymph, and the enormous cell proliferation, cause the 
heat, redness, swelling, and pain of inflammation, together with the 
loss of function in the part, as well as a partial or complete stoppage 
(stasis) of the circulation in the inflamed area. Stasis is always more 
pronounced at the center of the disturbed zone, and here the discolora- 
tion is deeper, gradually diminishing toward the periphery. The sud- 
den contraction and immediate dilatation of the vessels is due to a 


Fic. 8.—Karyokinesis in the cells of salamander larva. a, cell in rest, showing parts of the nuclear network 
colored black ; the remaining portion of the nucleus is the nuclear matrix ; ¢, nucleus transformed into 
closely contorted filaments ; ,f, filaments converging toward the center with commencing separation into 
an upper and a lower portion; /, separation more advanced ; m, a further step in the process in which 
the perinuclear protoplasm is taking part; uf two cells, the product of karyokinesis, the nuclear network 
again assuming the cell in repose. (After Flemming and Quain.) 


momentary irritation of the vaso-motor nerves and the paralysis which 
follows their injury. It is difficult to explain just why the leucocytes 
appear in such large numbers at the seat of inflammation. It is claimed 
that they are attracted there by some chemical change in the parts 
involved, and this is termed chemiotazis.* It was formerly taught that 
the leucocytes not only stimulated proliferation in the cells of a part, 
but that they themselves underwent proliferation and aided in the form- 
ation of the common embryonic tissue ; but this is now disclaimed, and 
more recent observers assert that they have no function beyond the 
stimulation of the fixed cells, and that they are taken up as food by the 
proliferating embryonic tissue, while some of them re-enter the vessels 
and again take their place in the circulation. When infection occurs 
they are found in large numbers, forming pus corpuscles and floating in 
the pus serum. 

In non-infective inflammation the process of repair begins within a 
few hours after the injury. The phenomena of regeneration are prac- 
tically identical in all vascular soft tissues. In bone, by reason of the 

* The property living cells exhibit, with reference to non-living organic material, by virtue of 


which they approach or recede from certain substances. In positive chemiotaxis the cell ap- 
proaches, in negative it is repelled (Sternberg). 
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dense structure which surrounds the vessels and medulla, and in the 
two non-vascular structures, the cornea and cartilage, the process differs 
somewhat and will be spe- 
cially studied. In infective 
inflammation the destruc- 
tion of tissue is much great- 
er, the process of repair is 
slower, and regeneration is 
always imperfect. Chemi- 
cal and mechanical destruc- 
tion of the tissues is always 
followed by the formation 
of a fibrillated connective 
tissue, producing a scar or 
cicatria. 
The most important step 
in the regeneration of in- 
Fie. 9.—(After Paget.) Fie. 10.—(A fter Paget.) jured tissue is the distribu- 
tion of blood and nutrition 
by the new formation of vessels. From the stumps of the divided or 
occluded capillaries, buds (Fig. 9) of protoplasm, springing from the new 
cells of the proliferat- 
ing endothelia, are pro- 
jected into the mass of 
embryonic cells. Some 
of these meet and fuse 
with similar buds pro- 
jecting from opposing 
surfaces of the inflamed 
area, or at times two 


Tic. 11.—Development of blood vessels by budding; different forms of buds . e 
simple and branching solid buds; e, vascular bud which is being Paces b, 4, = i bated d,.f- 9, 
tains blood-corpuscles. (After Tillmann.) ich already con- 


buds from the same surface unite to form a capillary loop (Fig. 10). 
Some of these embryonic vascular buds begin as tubules, communicating 
with the vessels (¢ Fig. 11), while others are more solid prolongations of 


INFLAMMATION AND REPAIR IN THE TISSUES. 7 


protoplasm not yet canalized (d Fig. 11). According to Ranvier, the 
centers of these undergo liquefaction, and thus becoming cannulated, 
they ultimately communicate at their extremities and become continuous 
with the vessels from which they spring. The cells of the embryonic 
tissue immediately in contact with the new canals aid in forming the walls 
of the newly made vessels. When hemorrhage has occurred, the coagu- 
lum is rapidly infiltrated with the new cells and disappears after a vari- 


Fig. 12.—Steps in the fibrillation of connective-tissue cells. (After Paget.) 


able time, either undergoing granular metamorphosis or is taken up as 
nourishment by the proliferating cells. Even in aseptic inflammation 
many of the capillaries and vessels disappear as the result of the con- 
traction which takes place in the final stage of inflammation. This 
formation of connective tisgype (Fig. 12) in septic inflammation is so 
much more extensive that occlusion of the newly formed capillaries is 
often complete, giving the pe- 
culiar bleached appearance to 
cicatrical tissue. 

In the skin the repair in the 
deeper layers of the cuticle is 
carried on by the proliferating 
prickle cells and the elongated 
and granular cells of Langer- 
hans, while in the corium the 
embryonic tissue springing 
from the fixed connective-tis- 
sue cells develops into a new 


. c Fie. 13.—Deposition of fat in connective-tissue cells (adi- 
connective tissue. pose tissue). J, a cell with a few isolated fat droplets in 
; 1 its protoplasm ; 7',a cell with a single large and several 
In adipose tissue the fat aah ope ; 7", fusion of two large drops; g, granu- 
vesicles, when ruptured, allow lar cell, not yet exhibiting any fat deposition; ct, fat 
; i connective-tissue corpuscle; c,c, network of capillaries. 

the escape of their contents, (After Sharpey and Geuin) 


which disappears by granular 
metamorphosis. The nucleus of the capsule enters into the general cell 
proliferation, the capsule itself being originally a connective-tissue cell. 
As the inflammatory process subsides, fat droplets again appear in cer- 
tain of the new embryonic cells which are gradually distended and form 
new fat vesicles (Fig. 13). 

In the regeneration of muscle the process is somewhat analogous to 


Se 


ess 


Fic. 15.—Portions of two 
nerve fibers stained 
with osmie acid (from 
a young rabbit). 425 
diameters. R,R, nodes 
of Ranvier, with 
axis cylinder passing 
through ; a, primitive 
sheath of the nerve; 
c, opposite the middle 
of the segment indi- 
eates the nucleus and 
protoplasm lying be- 
tween the primitive 
sheath and the medul- 
lary sheath. In A the 
nodes are wider, and 
the intersegmental 
substance more ay 
parent than in 

(From a drawing by 
Mr. J. E. Neale, after 
Sharpey and Quain.) 
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the budding in new forming capillaries. From the 
ends of the muscular fibers, which are infiltrated 
with embryonic cells (to the formation of which the 
muscle cells or sarcoblasts and the connective-tissue 
cells of the perimysium contribute), protoplasmic 
swellings or buds, which are rich in nuclei, are pro- 
jected. By division of the nuclei (practically analo- 
gous to the formation of muscle plates from the 
mesoderm in the embryo) the new fiber is constructed, 
meeting and becoming continuous with the buds 
from the opposing surface. These formative cells 
arrange themselves in elongated or fusiform shape, 
in which, later on, fine longitudinal striz are seen, 
The transverse striz appear about the twenty-first 
day. Muscle has not the reproductive power of 
other tissue, and when the injury is extensive, or 
when infection or suppuration occurs, the lost sub- 
stance is replaced by fibrillated, connective, or cica- 


Fre. 14.—Tendon of mouse’s tail, showing chains of cells between the tendon 
bundles; 175 diameters.’ (After Sharpey and Quain.) 


tricial tissue. Even when new fibers are produced, 
their arrangement is not so symmetrical as in the 
normal muscle. 

In the regeneration of tendon, the tendon cells 
and the connective-tissue cells of the sheaths are the 
agents of proliferation and repair in inflammation as 
well as after surgical or accidental division. A ten- 
don cell is a fusiform body of protoplasm containing 
a single nucleus in which are several nucleoli. They 
are arranged in rows between the layers of fibers. 
From these rows tendon buds are projected, which, 
growing longer, become fibrillated and arrange them- 
selves in parallel layers, interlocking with the grow- 
ing fibers or buds from the opposite side, 

The process of repair in inflammation or injury 
of the ligaments is practically identical with that 
of tendons and need not be separately considered. 

In nerves, in exceptional cases, the repair or ye. 
union takes place soon after extensive injury, with 
the resumption of function. As a rule, howeye 
restoration of function takes place very slowly. 


r, 
The 
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essential element of conduction is the axis cylinder (Fig. 15). In some 
nerves and at points in many nerve strands the outer sheath (nucleated 
sheath of Schwann) and the medullary sheath (white substance of 
Schwann) are absent, the axis cylinder alone being present. This axis 
cylinder is the greatly elongated branch of a central nerve cell (Fig. 16). 
When destroyed by inflammation or 
by traumatism, that portion of the axis 
cylinder on the peripheral side of the 
lesion undergoes destructive metamor- 
phosis, and the function of the nerve 
can not be restored until the central 
end of the axial band buds out and is 
prolonged throughout the nerve to re- 
place the cylinders which have been 
destroyed. In two or three weeks after 
the lesion, pale, delicate processes are 
seen budding out from the axis cylin- 
ders of the central end into the inflam- 
matory embryonic tissue. This process 
of budding is only from the central 
end of the divided nerve, and differs 
from that in the regeneration of capil- 
laries, tendons, and muscle, in which 
the budding is from both the proxi- 
mal and distal ends. (Btigner claims 
that the cells in the nucleated sheath, 
by their proliferation, aid in the resto- 
ration of the cylinder, and these he 
terms neuroblasts.) 

The slowness with which nerve 
trunks — the seat of inflammation or , 
injury — resume their function gives Fic. 16.—Ramified nerve cell from anterior 


cornu of spinal cord of man. a, axis-eylin- 


weight to the theory which holds that res Sag b, clump of pigment granules. 
a k . < ove the cell is seen part of the network 
the projection of the axial band is alone of fibrils. (After Gerlaah and asia 


from the central and parent nerve cell. 

As much as twelve months have elapsed after careful, aseptic reunion by 
suture before any restoration of function was observed in cases in 
which complete recovery resulted. In no other tissue is the process of 
repair so slow. It is evident that careful apposition, without unneces- 
sary tension of the sutures, is essential to successful union. 

Periosteum and Bone.—Non-infective inflammation of the perios- 
teum causes a rapid proliferation of the connective-tissue cells of the 
superficial or fibrillated layers of this structure, and of the rich supply 
of cells, the osteoblasts, of the layer nearer the bone. The nerve, blood 
and lymph vessels, and the contiguous bone must of necessity take part 
in the process, and when at the seat of injury the fascia or tendon perfor- 
ates the periosteum to insert their fibrille deep into the meshes of the 
bone, they also contribute something to the production of the embryonic 
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tissue. From the tenth to the fifteenth day after the injury in adults 
the cells which have remained soft begin to be infiltrated with calcareous 
matter (callus). From the twentieth to the thirtieth day, under ordinary 
conditions, this (provisional callus) begins to be absorbed and may dis- 


.—Section of the internal saphenous nerve (human), made after being stained in osmie acid and sub- 
pene hardened in aeshol Drawn as as under a very low magnifying power. ep, epineurium, or 
eneral sheath of the nerve, consisting of connective-tissue bundles of variable size, separated by cleft- 

ike areole, which appear as a network of clear lines, with here and there fat cells (7 a ) and blood 
vessels (v) ; per, funiculus inclosed in its lamellated connective-tissue sheath (perineurium) ; end, interior 

of funiculus, showing the cut ends of the medullated nerve fibers, which are imbedded in the connective- 
tissue within the funiculus (endoneurium). The fat cells and the nerve fibers are darkly stained by 
the osmic acid, but the connective tissue of the nerve is only slightly stained. (After Sharpey and 


Quain. ) 
appear entirely by the end of sixty days. In some instances, however, 
it in part remains and is transformed permanently into bone to forma 
node or exostosis. 


Fic. 18.—Periosteal formation of bone from osteoblasts a; Fie. 19.—A bone cell isolated and highly 


6, newly formed bone; ¢, old bone. x 3800. (After Till- magnified. a, proper wall of the lacuna, 
manns.) shown at a part where the corpuscle has 
‘ shrunk away from it. (After Joseph 

and Quain.) 


A typical non-infective inflammation of bone is seen in simple frac- 
ture, the immediate result of which is hemorrhage from the vessels of 
the periosteum, the compact substance and medulla, as well as the acci- 
dental bleeding from the contiguous soft structures. The coagulum of 
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blood and lymph covers the broken ends, extends a short distance into 
the medullary cavity and Haversian canals, pressing back the medulla 
and infiltrating the space about the point of fracture. Into this clot and 
throughout the inflamed area the emigrating leucocytes crowd, and all 
the phenomena of cell proliferation which their presence excites takes 
place. The periosteal osteoblasts (Fig. 18), the bone corpuscles (Fig. 19) 
which fill the lacuna, the “giant cells,” or myeloplazes of Robin (very 
large masses of protoplasm, containing usually many nuclei (Fig. 20, c)), 
or, if only one, this very large, and the common and very much smaller 


Fie. 20.—Multinuclear cells from bone marrow, highly magnified. a, a large cell the nucleus of which ap- 
pears to be partly divided into three by constriction; 6, a cell the enlarged nucleus of which shows an 
appearance of being constricted into a number of smaller nuclei; ¢, a so-called giant cell (myeloplaxes) 
with many nuclei; d,asmaller cell with three nuclei; ¢-7, other cells of the marrow. (After Sharpey 
and Quain.) 


mononuclear cells of the medulla (marrow cells (Fig. 20)) (found not only 
in the central medulla, but also in the Haversian canals, and possessing 
the ameeboid properties of the leucocytes), all undergo active prolifera- 
tion. The deeper cells of the periosteum are at first most active and 
throw out a rich mass of embryonic tissue, which envelops and surrounds 
the broken ends and by the tenth day begins to be infiltrated with lime 
salts to form a callus. From the fifteenth to the twentieth day this (Fig. 
22) ensheathing callus is complete and holds the fragments immovable 
while the process of ossification is going on. There forms also about the 
same time, in the young, a weaker callus from the central medulla cells 
(pin callus) and from the marrow cells of the Haversian canals—the inter- 
osseous callus. In older persons, after about fifty years, it is held that 
no central or pin callus forms. It is probable that in all cases the chief 
factor in the regeneration of bone is the bone corpuscle (Fig. 19). It is 
well known that the periosteal cells (osteoblasts (Fig. 18)) will reproduce 
bone in children and in early adult life, and in inflammation this doubt- 
less assists in the process, but the bulk of their product usually disap- 
pears by absorption, as does the medullary callus. In that portion of 
the embryonic tissue which springs from proliferating bone-corpuscles 
and usually is interposed between the contiguous surfaces of fractured 
bone, the cells are transformed into hyaline substance, in which cartilage 
cells appear. As in the original development of bone, this cartilage is 
soon infiltrated by true osteoblastic tissue, forming the osseous lamelle. 
In addition to the osteoblasts there appear multinucleated cells (myelo- 
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plaxes of Robin and osteoclasts of Kélliker) which arrange themselves in 
rows or circles and cause partial absorption of the osseous substance, 
giving, according to Sharpey, the festooned appearance to the Haversian 


Bie. 22. 


Fig. 21.—Fracture healed with deformity (callus luxurians). (After Tillmanns.) : J 
Fre. 22.—Longitudinal section through a fracture of the femur three weeks Oldsmee, periosteum ; Ky, bone ; 
M, medulla. Periosteal callus and medullary callus. The intermediary callus consisting of periosteal 
granulation tissue, which is ossified only in some places and is partly cartilaginous. (After Tillmanns.) 


spaces (Fig. 23). Through these canals, thus produced by absorption, 
the new-formed vessels make their way. 

While the process of repair in bone, as just given, is closely analogous 
to the formation of bone from the blastoderm—namely, primary forma- 
tion of cartilage and the re- 
placement of this by osteo- 
genic tissue—this does not 
always occur. In certain 
bones of the skeleton (the 
flat bones of the skull) osteo- 
genesis is not preceded by 
SS SS cartilage formation. In in- 
eS P= ae ___ flammation with loss of sub- 
ire. tein Howship’s laguna, x 250, (After ‘illmanns) Stance, when suppuration 

has occurred, as in an in- 
fected compound fracture, embryonic tissue is directly converted into 
bone. 

In inflammation of the cornea (keratitis) the changes are very much 
the same as in inflammation of the tissues which possess blood vessels. 
While the blood does not circulate in the cornea proper, there are certain 


Se 
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channels, called plasma canals, through which plasma and lymph con- 
vey nutrition from the blood vessels to the tissues of the cornea. These 
plasma canals undergo a dilatation in the earlier stage of inflammation 
analogous to that of the blood vessels in other tissues, and there is also 
a transudation of the increased fluid between the lamelle of which the 
cornea is composed. General proliferation ensues in the corneal corpus- 
cles, which is preceded by emigration of leucocytes from the blood ves- 
sels into the plasma canals. The presence of this new embryonic tissue 
causes opacity or clouding of the cornea. When the inflammatory pro- 
cess continues for a sufficiently long 
period blood vessels shoot out from 
the corneal margin into the cornea, 
projecting their capillary buds along 
the spaces formerly occupied by 
plasma canals, and the condition of 
pannus is established. If infection 
occurs, suppuration soon takes place "qcccofgrowing bone 400 diameters. a, with 
with the widespread destruction Seaham border. (After Kélliker 
which follows the presence of pus. 

The development of blood vessels into the inflamed area is a conserva- 
tive process, in response to the demand for increased nutrition and for 
removing the inflammatory products which undergo granular metamor- 
phosis. Ultimately these new blood vessels diminish in size and grad- 
ually disappear. 

In cartilage, inflammation is unlike that which occurs in the cornea, 
for in cartilage there are no vascular spaces whatever. Nutritive mate- 
rial is absorbed directly by the cartilage cells and hyaline substance from 
the blood vessels at the point of contact of the cartilage with the bone. 
In the early stages of chondritis, the cartilage cells are swollen, the 
nuclei enlarged, the intercellular substance (hyaline) becomes liquified, 
or, in the milder form, may undergo molecular degeneration. If the in- 
flammation be sufficiently prolonged, blood vessels may be projected 
into the area involved. Cartilage is a tissue of such low vitality that 
the process of repair is always slow. While it has not been demon- 
strated, it is in all probability true that new cartilage cells are produced 
from the embryonic tissue, the product of the original cartilage cells. 
When infection by bacterial invasion occurs, the destruction of the 
tissue is more extensive and the cartilage cells and hyaline substance 
are generally not reproduced, but are replaced by cicatricial tissue. 


CHAPTER II. 


INFECTIVE INFLAMMATION, BACTERIOLOGY, SUPPURATION, AND 
SEPTICZMIA. 


INFECTIVE inflammation should be considered under the following 
headings : . 

1. Those inflammatory processes (not involving the mucous surfaces) 
which are accompanied by the formation of pus—i. e., swppurative in- 
flammation, abscesses, boils, etc. 

2. Suppurative inflammation of the mucous surfaces, of which gonor- 
rhea is a type. 

3. Non-suppurative inflammatory lesions, as erysipelas, hospital gan- 
grene, anthrax, glanders, tetanus, malignant oedema, foot and mouth 
disease, hydrophobia, tuberculosis, actinomycosis, syphilis, and leprosy, 
in none of which pus is formed without mized infection. 

4. Non-suppurative lesions of the mucous surfaces, of which diph- 
theria is a type. 

5. Certain lesions of the skin and its appendages, due to the lodg- 
ment of micro-organisms or other parasites in the hair follicles or upon 
or in the substance of the skin.* 

Suppuration.—Suppurative inflammation is due to the presence in 
the tissues of some form or forms of pyogenic (avov, pus; yeveows, beget- 
ting) micro-organisms. These enter the system usually through an abra- 
sion or wound in the skin or mucous surfaces, but they may effect an 
entrance through the sebaceous or hair follicles, where no breach or fis- 
sure of the skin is discernible, as in furuncles (boils) and carbuncles, or 
through the broken or unbroken surface of the respiratory and digestive 
tracts. The presence of these organisms in deep abscesses where no 
wound exists—as in osteomyelitis, suppurating joints, ete.—proves that 
they are transported by the blood, and it is very probable that they are 
frequently present in the blood of every person. When the conditions 
of nutrition are perfect, or nearly so, these invading germs fail to find 
food suitable to their life and multiplication, and so perish. This con- 
dition is known as the normal resistance of the tissues. It implies the 
definition of the term health. If there exists a suitable nidus for growth 
such as a blood clot, or if the vitality of the individual or any perk 
of the tissues is low (the normal resistance deficient), 
readily proliferate and carry on destructive warfare. 

Surgical pathology accepts the germ causation of disease, and also the 
presence in the body of living elements of protoplasm, acting not only 


Septic organisms 


* Diseases of the skin do not belong in the category of surgical affections, and will be omitted. 
14 
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with unmistakable intelligence in the repair of injured tissues, but 
equally so in resistance to invasion and 
destruction by organisms which assail 
from without. Septic inflammation is 
then a struggle for existence between 
the defending army of protoplasmic ele- 
ments, of which our bodies are in great 
part composed, and the attacking hordes 
of bacteria, hungry for the food our 
tissues furnish. 
Although in this section we are chief- Fic. 25—Different varieties of cocci. d, 


° : smaller and larger cocci; 6, diplococci; 
ly concerned with those types of inflam- a ee coccus (streptococeus) 1, é, clus- 

a s * ’ ters of cocci in the form of a bunch of 
mation accompanied with suppuration, grapes (staphylococci); f, sarcina (packet 
it will be convenient, in discussing pyo- coccus) ; g, Micrococcus tetragonus. (After 


Tillmanns.) 
genic bacteria, to refer incidentally to 
organisms which do not produce pus, and to follow the suppurating 
lesions with the non-suppurative infectious diseases. 

Bacteria. —Bacteria (bacteriwm, Baxtersov, a rod or staff) is a general 
term applied to all these minute organisms, and the science which treats 
of them is bacteriology. To attempt a classification of pathogenic organ- 
isms in the present condition of science would be unsatisfactory. The 
rapid advances which are being made in bacteriological research will, in 
the next few years, result in a classification of these organisms which 
may prove acceptable; but the difference of opinions at this date among 
men who have made important discoveries and achieved brilliant results 
in the advancement of surgical and medical science do not justify at pres- 
ent the adoption of any of the proposed classifications.* 

Bacteria have been named chiefly by reason of their shape. Those 
which under the microscope appear like bits of broken rods are called 
bacilli + (bacillus, a little stick). The very longest bacilli are sometimes 
called leptothriz or hair-like (Aeros, slender, @pié, hair). When curvi- 
linear or spiral in outline, spiril/a { (spirillum, a curve). When round 


* Sternberg, agreeing practically with Baumgarten, suggests an arrangement in three groups: 
(1) micrococci; (2) bacilli; (3) spirilla. As micrococci, he groups the small cocci which reproduce 
themselves by fission and do not produce spores, usually without spontaneous movement; these 
bodies are nearly spherical, and when segmentation is complete may be found single or in bunches, 
called staphylococci (from orapvAn, a bunch of grapes). Ascococcus (Bilrothii, aexos, pouch, koxkus, 
berry). The cocci of this group are associated in globular or lobulated masses, held together by 
rather firm intercellular substances (zodgloea). Leuconostoc.—This coccus is found, solitary or in 
chains, swrrownded by a thick gelatinous envelope, forming zodgloea quite firmly held together ; 
streptococcus, associated in chains as a result of division in one direction only; diplococcus, when 
divided into two and remaining for a certain period associated in pairs. Merismopedia.—Division 
in two directions, forming groups of four in a single plane (tetrads). Sarcina.—Division in three 
directions, forming cubes or packets of eight or more elements agglutinated together. 

+ Bacilli, rod-shaped, filamentous (not spiral) organisms, in which there is no differentiation be- 
tween the extremities of the rod, proliferate by division in a direction transverse to the long axis 
of the rod or by the formation of endogenous spores; may be rigid or flexible, motile or non-motile. 

t Spirilla, curved rods or spiral filaments, rigid or flexible, motile, rotating in the direction 
of the long axis of the filaments, proliferate by division into two, or by the formation of endoge- 
nous spores. All of the pathogenic bacteria now known belong to one or other of the above- 
described genera, 
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or nearly so, they are termed cocci («oxcus, a berry or kernel). Some of 
these divide in two and remain attached in a single envelope, and are 
called diplococci (duos, double). 

Those which divide in two directions, forming fours which adhere 
together in a single plane in the same gelatinous envelope, are called 
tetragonus or tetrads (rerpa, four, and yeva, angle), a four-angled or four- 
cornered arrangement. 

When they divide into spherical bodies, which at times cluster to- 
gether by surface agglutination, they are called staphylococci (crapvan, 
a bunch of grapes). 

When they proliferate in one direction indefinitely, like the links of 
a chain and remain joined together, they are called streptococci (otper- 
Tos, a chain). 

Adhering in groups or blocks, zodglea (feov, animal, and ydovos, a 
glutinous substance). 

Arranged in cubes, they are sarcina (sarcire, to arrange in order, as a 
package or bale). 

While bacteria are chiefly of vegetable origin, consisting, when fully 
developed, of an element of protoplasm, containing albuminous matter, 

fats, salts, and water, and enveloped in 
a shell of cellulose, recent investigators 
= have described a form, the mycetozoa 


¥ a # (uvens, fungus), which seems to belong 
wel g? s half way between the vegetable and ani- 
ba P& mal kingdoms, and the protozoa (rpéros, 
-* ~ §¢ first or beginning) (animal), which are 
23 0% considered the very lowest form of ani 
“Cay ° m= Sepa Ne. 
isin Bacteria reproduce their kind in two 
Fie. 26—Staphylococcus pyogenes. (Pure iene é 
ee a ee ee 
ture.) (Modified from Landerer. ) formation (sporulation). 


In fission the parent germ usually 
becomes elongated, and near its center a pale line may be observed in 
a direction transverse to the long axis of the germ. This line becomes 
clearer and clearer until it disappears entirely, and the two products 
are separated into independent organisms. 

In sporulation the protoplasm of the germ seems to condense and 
harden and inclose usually a single spore. On account of the thicken- 
ing of the capsule, the spore is able to resist destruction to a greater 
degree than the parent organism. 

Many bacteria are capable of motion while a large group are non- 
motile. Those that are non-motile (certain of the cocci) are at times seen 
to sway en masse. This molecular motion is also called the ‘“ Brown- 
ian” movement. Quite recently Ali-Cohen, in two different microcoec} 
has demonstrated flagella with motion. By a recent method of stain” 
ing, Loeffler demonstrated flagella—long hairlike fins—on many important 
pathogenic bacteria. These may be seen at one or both ends, and in 
some types, as the typhoid bacillus, they grow out in all directions, 
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not unlike the fiber which adheres to the cotton seed. These flagella are 
often very long and have a wavy motion (Fig. 30). 

Certain forms of bacteria can live without oxygen; they are called 
anaérobic. The greater number require oxygen and are termed aerobic, 
while others (comparable to the amphibious ani- 
mals) can live with or without oxygen. Those 
which thrive best in a medium containing oxy- 
gen, yet can exist, however stunted, when this 
gas is absent, are termed facultative aérobic 
bacteria. All bacteria develop best in alkaline 
media. The rapidity of their proliferation is 
remarkable. Under favorable conditions a sin- 
gle organism will, within twenty-four hours, by 
dividing and redividing every hour, produce 
more than sixteen million of its kind, and they 
have been known to undergo fission in so short 
a time as twenty minutes. The presence of 
moisture is always required for their develop- 
ment, and, as a rule, they develop best where 
light is excluded. oO ee 

Certain of these micro-organisms form color- 
ing matter and are classed as chromogenic bacteria. Others produce 
rapid fermentation, and are called zymogenic. 

Bacteria which exist outside of the living body in putrefying animal 
or vegetable matter are called saprophytes, while those which dwell! in 
the living tissues are called parasites. Some of these organisms, ordi- 
narily saprophytes, but capable of existing within the living body, are 
called facultative parasites. 

Bacteria which possess the faculty of liquefying the tissues with 
which they come in contact produce pus and are called pyogenic bac- 
teria. 

The principal pathogenic bacteria of surgical interest are: Staphylo- 
coccus pyogenes aureus, epidermidis albus, citreus, fluorescens, cereus, 
flavus ; micrococcus pyogenes tenuis, gonococcus, micrococcus tetra- 
gonus, micrococcus lanceolatus ; streptococcus erysipelatis (Fehleisen), 
streptococcus pyogenes ; bacillus pyocyaneus and pyofluorescens, bacil- 
lus ruber and foetidus, bacillus coli communis, bacillus tetani, anthracis, 
syphilis, tuberculosis, mallei, lepree, typhi abdominalis, diphtheriz.* 

As yet little is known concerning the mycetozoa and protozoa. The 
former, sometimes called myzomycetes, are not distinctly animal or 
plant, but seem to be nearer to the amebe, the lowest form of animal 
life, than to bacteria, the most elementary plants. As protozoa are 
classed the following: Plasmodium malariz, the germ of molluscum 


* Sternberg gives the thermal death point in streaming steam of the more important organ- 
isms as far as known as follows: S. p. aureus, 58° C. = 136:4° F.; citreus and albus, 62° C. = 143°6° 
F.; m. tetragonus, 58° C. = 136:4° F.; streptococcus pyogenes, 54° C, = 129:2° F.; s. lanceolatus, 
06° C. = 182°8° F.; b. typhi, 56° C. = 132:8° F.; anthrax, 54° C. = 129:2° F.; malleus, 55° C. = 131° 
F.; diphtheria, 60° C. =140° F.; gonococeus and hydrophobia, each 60° C. = 140° F.; tubercu- 
losis, 70° C. = 158° F'.; all spores, 100° C. = 212° F., 
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contagiosum, and a peculiar amcebic organism found in the discharges of 
dysentery (Tillmanns). The fungi or molde- viz; penicillium, oidium, 
monilia, mucor, aspergillus, and especially actinomyces—are at times 
important. Certain skin diseases, such as favus, pityriasis versicolor, 
tinea tonsurans, etc., are caused by growing fungi. The fungus -of 
thrush, which attacks mucous surfaces, has been found in multiple 
abscesses (metastases) in the brain. Aspergillus is occasionally met with 
in the cornea and external auditory meatus. Mucor mycelia has also 
been observed in multiple abscess of the brain, lungs, and bowels. Yeast 
fungi (blastomycetes (Fig. 29)) are rarely, if ever, of special interest, ex- 
cepting in gastric fermentation, where they play an important role. 

Of the various micro-organisms of pus, the staphylococcus pyogenes 
aureus is the most common, being the chief factor in suppuration in 
about eighty per cent of all cases. This organism measures 0°7 » in 
diameter, is killed at the boiling point—100° C. (212° F.)*—and in labora- 
tory experiments at 58° C. (136°4° F.), but will resist desiccation for ten 
days. It is aérobic and practically universal in distribution, being found 
in the soil, upon clothing and hands, especially beneath the nails, but 
rarely in the air. 

The next in order of importance is the staphylococcus pyogenes (epi- 
pas) albus, which from the researches of Welch, of Johns Hopkins, is 
of considerable surgical importance. According to 
this careful investigator, it should be considered an 
almost constant inhabitant of the epidermis. It lives 
deep in the follicles of the skin, and is usually the 
a cause of stitch abscess. This demonstrates the neces- 
Fic. 29.—Yeast fungus. sity of careful scrubbing of the integument in the 

Aa ae bagel operative field, and the dissolution of sebaceous 
lea of the matter by the use of ether poured upon the skin. 

The staphylococcus citreus, fluorescens, cereus, 
flavus, and the micrococcus pyogenes tenuis, are unimportant varieties. 
The gonococcus will be separately considered in the article on gonorrhea. 

The bacillus pyocyaneus gives the color to blue pus; the bacillus 
pyofluorescens is found in green pus, and consists of small rods with 
slightly rounded ends, two or more of which are linked together and 
possess active movement. It does not sporulate. 

The bacillus ruber (Ferchmin) is found in red pus. 

The bacillus foetidus is a rare form, found in abscesses chiefly of the 
perirectal region. 

The bacillus coli communis (3 » in length and 0°6 » in breadth) is of 


* A simple rule for the conversion of Centigrade to Fahrenheit, and vice versa: 212 F.—32x5 
= 100 C.; 100 C. x 9+5432 = 212 F. 


Example: 212 F. 100 C. 
32 9 
180 5)900 
oe 180 
9)900 os 


[00 ©. 212 F. 
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great surgical interest, since it is considered the chief agent in pus 
formation in all suppurative processes in the peritoneal cavity, hepatic 
abscess, suppurating gall blad- 
der, and appendicitis. Welch has 
found it in pure cultures in fifteen 
different inflammatory conditions. 

The streptococcus pyogenes and 
the streptococcus erysipelatis, so 
far as microscopical appearance is 
concerned, can not be differenti- 
ated. The former appears in chains 
of from four to six cocci, or at 
times a dozen or more, linked to- 
gether in a single chain. It is 
facultative anaérobic, non-motile, 
and, in common with all cocci, re- 
produces itself by fission. It pos- 
sesses great vitality in living tis- ; Ee 
sues. There is one clinical point Fie. feats airy t eee terete ts fine flagella. 
of difference which is of interest 
between the streptococcus pyogenes and the staphylococcus pyogenes 
aureus. This latter organism is associated with acute circumscribed in- 
flammatory processes, with rapid pus formation (circumscribed abscess), 
while the streptococcus tends to produce a spreading suppurative pro- 
cess or a diffuse phlegmon or abscess. The different behavior of the 
‘streptococcus of erysipelas will be considered in the chapter on ery- 
sipelas. 

The micrococcus tetragonus, discovered by Gaffky in 1881, in the pus 
of acute abscesses, is found in the sputum of tuberculous subjects as a 
rule, as well as in the saliva of a certain proportion of healthy indi- 
viduals. It is 1 win its longest diameter, and while usually grouped in 
fours (as its name implies) and inclosed in a jellylike capsule, it is occa- 
sionally met with in groups of two and three. It is aérobic and under 
certain conditions will produce fatal septicemia. Experiments on ani- 
mals show at times wide dissemination of the organism throughout the 
body, while in others local points of inflammation have been found. 

The micrococcus lanceolatus was discovered by Sternberg in 1880 in 
the buccal cavity and saliva of otherwise healthy individuals in about 
twenty per cent of all cases. It is constant in the brick-dust sputum of 
fibrinous pneumonia. It appears commonly in the form of a diplococcus, 
although it may be in chains of from four to six links. In shape it is 
not unlike the unstriped muscular cell, being fusiform, somewhat sharper 
at one end than the other. When they join together they adhere by 
their broader ends. Fresh preparations from the blood of animals and 
saliva, examined under the microscope, show, although not invariably, a 
capsule surrounding these linked organisms. When injected into the 
peritoneal cavity or veins of animals a rapidly fatal septiceemia is pro- 
duced. It is considered the specific germ of lobar pneumonia, and has 


90) A TEXT-BOOK ON SURGERY. 


also been found and is believed to be a factor in producing cerebro- 
spinal meningitis, pleuritis, arthritis, otitis media, endocarditis, and 
pericarditis. an 

The typhoid bacillus (Fig. 30) has been found in pure cultures In the 
pus of osteomyelitis of the ribs, in acute otitis media, empyema, localized 
peritonitis, either during or as a sequela of typhoid fever. Tt is oval 
or fusiform in shape, with stubby, rounded ends, and has projecting 
from its surface in all directions very fine hairlike flagella, with which 
it propels itself in active motion. Stained by Loeffler’s method it 
looks not unlike a cotton seed with particles of the lint still adherent. 
In typhoid fever it is found in the blood, feeces, and urine, showing 
the wisdom of the thorough sterilization of these excreta. After death 
the bacillus is found widely disseminated and chiefly crowded in the 
spleen, liver, kidneys, and lymphatics connected with the intestinal 
canal. In animal experiments Saronelli observed that when the normal 
resistance was impaired by injecting certain other organisms—as the 
bacillus prodigiosus, proteus vulgaris, or bacterium coli commune—fatal 
typhoid lesions resulted in animals in which he could not obtain a reac- 
tion prior to the preliminary inoculations. Similar results were obtained 
by placing the animals where they were compelled to breathe foul air for 
from five to thirty days. This bacillus may be destroyed in the urine 
and feces by adding five, or preferably ten, times the quantity of boiling 
water. 

The micrococcus of tetanus, anthrax, malignant cedema, syphilis, 
tuberculosis, glanders, leprosy, and diphtheria will be considered sepa- 
rately with those diseases. 

The fungus of thrush and the mucor mycelia have also been found in 
metastatic abscesses of the brain, lungs, and intestines, and are entitled 
to be considered as possibly pyogenic organisms. 

Suppuration.—Pyogenic bacteria possess the property of dissolving 
or liquefying the tissues with which they come in contact, especially those 
in which nutrition is disturbed by injury. The em- 
bryonic cells of the inflammatory process yield rap- 
idly to their destructive presence. The coagulated 
exudate of lymph and plasma or extravasated blood 
\ is liquefied into pus serum, and the leucocytes, some 

living but mostly dead, float in the serum thus made, 
j H}U NAV and with other cells of the embryonic tissue not yet 

WENN e) wie disintegrated form the cellular elements of pus. The 

Fie. 31.—(After Agnew.) CONneCctive tissues are also dissolved and appear in 

shreds mixed with the pus cells and serum. This 
collection of pus is called an abscess. When well defined and held in 
position by a limiting membrane or wall it is a circumscribed abscess 
and when without a barrier it infiltrates the tissues, a diffuse abscess : 
a rapid and recent collection of pus is an acute, a collection of long 
standing and free from pyogenic organisms (tuberculous fluid) is called a 
cold abscess. The lining membrane or wall of a circumscribed abscess is 
a new. formation of inflammatory origin, the inner surface of which js a 
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granulation tissue studded with capillary loops, as in the embryonic 
tissue of a wound undergoing repair. It is in part a pyogenic membrane 
(Fig. 31), since it furnishes the dead and cast-off embryonic cells which 
float in the pus serum, while the leucocytes, the pus cells proper, wander 
in from the capillaries as well as from the extravascular spaces. The 
deeper layers of this wall of defence against further invasion by micro- 
organisms is composed of rank after rank of connective tissue and other 
fixed cells, active in the proliferation of a common embryonic tissue. 

A chronic, subacute, or cold abscess differs from the preceding in the - 
slowness of its development and the absence of those symptoms of local 
and constitutional disturbance which characterize the acute formation of 
pus. It occurs, as a rule, in diseases of the bone and joints, and in in- 
dividuals of low vitality (diminished resistance), and is most frequently 
seen in connection with caries of the spine (Pott’s disease), in other forms 
of tuberculous ostitis, and in tuberculous lymphomata. Such abscesses 
are, as a rule, of tuberculous origin, and do not contain true pus. While 
in gross appearance the contents may resemble pus, the microscope shows 
that the normal elements of pus are not present. Under such conditions 
the danger of general infection from the bacillus of tuberculosis is small. 
The bacillus tuberculosis produces a subacute inflammatory process, 
which results in a rich granulation tissue, the base of which is composed 
of newly formed cells, the embryonic tissue of the inflammatory process, 
which hedges in the tuberculous focus and tends to prevent systemic in- 
vasion. The tendency of these products of the tuberculous process is to 
undergo rapid degeneration, due in part to the toxic product of the ba- 
-cillus (chemical action) as well as by anzemia, both local and systemic. 
As a result of this retrograde metamorphosis, caseation and liquefaction 
of caseous material occurs, the product being a white liquid of varying 
consistence, resembling but not being pus. 

Under favorable conditions these collections of tuberculous fluid tend 
to absorption. In the majority of instances the wall of embryonic cells 
offer sufficient resistance to invasion of the tuberculous germs into the 
general system. The liquid is absorbed ultimately and carried away as 
a harmless product, and the remaining caseous matter undergoes granu- 
lar metamorphosis and of itself ultimately disappears. Such patholog- 
ical processes do not have symptoms in any way in common with abscesses 
proper, which are the seat of acute inflammation caused by pyogenic 
germs. Pain is not a marked symptom, since they can exist for months 
and are not suspected until the collection of this milky fluid is sufficient 
to attract attention by pressure upon the abdominal viscera, or protru- 
sion due to its size. 

It is a recognized fact that these tubercular foci can become infected 
with pyogenic micro-organisms without direct communication with the 
air. Certainly, if the medulla of bone can become infected without a 
direct or external communication, it is just as easy to infect a deep-seated 
tuberculous fluid when conditions for infection are favorable, the germs 
traveling through the blood and being deposited in a suitable pabulum. 

The treatment of the two classes is clearly indicated. The simple 
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tuberculous focus, under ordinary conditions, when located in the epi- 
physes of the long bones or in the vertebree or in deep situations, may 
be left alone to undergo absorption, taking pains by careful nourishment 
and hygienic precautions to increase the normal resistance of the tissues 
and prevent general infection. On the other hand, when in the lymphatic 
glands or in superficial locations readily accessible, or when a tuberculous 
accumulation is the seat of a mixed infection, as determined by the ordi- 
nary symptoms of septic infection, local and general, then a careful aseptic 
invasion and removal or evacuation is indicated. 

Pus.—Pus is a liquid or semiliquid of varying color, for, while usu- 
ally yellowish white, it may possess a well-marked hue of red, blue, 
orange, or green. It consists of a fluid portion, pus serum , cellular ele- 
ments, to be described as pus cells ; various micro-organisms ; at times 
red disks, crenated, and in various stages of disintegration ; fat globules, 
fibrin, and shreds of necrotic tissue not yet liquefied, and crystals of 
cholesterin. There are also found in pus, paraglobulin, serum albumin, 
myosin, leucin, tyrosin, and potassium albuminate (Fig. 32). 

Recent pus is usually alkaline in reaction but when exposed to the 
air it becomes acid. Moreover, it may be without odor, but when ac- 
companied by decom- 
position of necrotic tis- 
sue, from which gases 
are evolved, or when 
proceeding from an in- 
flamed area contiguous 
to the alimentary canal, 
it is often extremely 
offensive. 

Surgical (septie or 
bacterial) pus does not 
coagulate. Pus serum, 
although furnished from 
the vessels of the in- 
flamed area, is pre- 
vented from coagula- 
tion by the liquefying 
action of bacterial pep- 


tone, a product of bac- 


Fre. 32.—(Modified from Thomas.) a, compound granular cor les ; j 
6, erystals of cholesterin; ¢, pus cells; d, same after Ae Ee terial ferment and de- 


acetic acid. composition. 

Pus cells are chiefly 
white blood-corpuscles, which by chemical attraction (chemiotaxis) have 
crowded into the inflamed area. Treated with dilute acetic acid, they 
seem to possess two or three nuclei, rarely a single nucleus. 

The single nucleated cells, found in large numbers in pus and classed 
as pus-corpuscles, are cast-off products of the new embryonic tissue, due 
to cell proliferation. In recent pus, and in a warm medium, some of the 
corpuscles are capable of amceboid movement. Their number varies 
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from four hundred thousand to one million six hundred thousand in one 
cubic millimetre. 

The poisonous preducts of bacteria, if separated from the micro- 
organism from which they are derived, produce suppuration or toxic 
symptoms similar to those pro- 
duced by the bacteria, but the 
poisonous effect is only tran- 
sient, since the parent bacteria 
is essential to maintain pro- 
longed septic infection. 

Certain sterilized chemical Seek : 
substances, as well as sterilized Fig. 33. Fie. 34. 
bacteria, will, when injected Fie. 33.—Pus from an acute abscess, showing pus cells, 


shreds of broken-down connective tissue and micro- 


into the tissues, cause inflam- Fie. i ee ene ae (After Landerer.) 
mation and a liquefaction of 

the exuded plasma and connective and embryonic tissues with which 
they come in contact, and produce a creamy liquid which very closely 
resembles true surgical pus. The inflammatory process, however, is 
mild, and systemic infection does not occur. Surgical writers have 
termed this ‘‘ laboratory pus.” 

Treatment.—In the treatment of inflammation the first great essential 
is rest, and this should be as complete as possible. If necessary to assure 
this, some form of fixation apparatus should be applied. In non-infective 
inflammation, as a rule, nothing further than this will be required to 

_bring about absorption of the excess of embryonic tissue and coagu- 
lated exudates, and the repair or regeneration of the tissues which 
have been injured. As far as local applications are concerned, as a 
rule, patients prefer cold to heat. The neatest way to apply cold is 
by the rubber ice bag, which can be laid directly upon the inflamed 
part, with a piece of lint or thin layer of cotton batting between the 
skin and the ice bag. The cold-water coil (Fig. 35) is also very useful. 
In the absence of these preferable methods, benefit may be derived by 
applying towels dipped in cold water, partially squeezed out, and laid 
directly upon the inflamed surface. When one of the extremities is the 
seat of lesion, the painful throbbing, which is often a part of inflam- 
mation, may in good part be relieved by elevation of the limb. For 
the upper extremity the Fluhrer swing (Fig. 36) is useful for this pur- 
pose, and adds to the patient’s comfort. A very important feature in 
the treatment of all surgical lesions is a careful attention to the con- 
dition of the alimentary canal. It is of great importance that before an 
operation the alimentary canal be carefully emptied by the administra- 
tion of from one to two grains of calomel triturates—preferably one 
grain repeated in four hours. If after twelve hours no movement of 
the bowels has taken place, this should be followed by one or two tea- 
spoonfuls of Epsom salts, or half a tumblerful of Hunyadi water, or 
some other effective saline laxative. Whenever any inflammatory pro- 
cess is under treatment, it is just as important to keep the bowels open 
every day or every other day after, as itis before the operation. There is 
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no more important precept in surgery than this, and the surgeon fails in 
his duty who does not fully appreciate the dangers of intestinal toxemia. 

In suppurative inflammation more urgent measures are demanded. 
It is difficult to deal with any form of infective inflammation without 
the use of the knife, even in its early stages, and the sooner the knife is 


used in these cases, as a rule, the better. It is a surgical axiom that 
wherever infection has oc- 


curred and pus is forming, 
the sooner an incision is made 
vay the quicker will recovery fol- 
| coe low and less danger ensue to 
eats the life and comfort of the 
il patient and the usefulness of 
the part involved. The treat- 
ment of all abrasions or deep- 


Fig. 35.—( Modified from Fischer.) 


er wounds should be strictly antiseptic from the moment a wound comes 
under consideration. If the laity were thoroughly trained in the sim- 
plicity and safety of the sterilization of wounds, not one in a hundred 
of the serious accidents of infection would occur. Patients should be 
instructed to keep on hand tablets of bichloride of mereury with direc: 
tions for making a simple and safe solution in which any part of ihe 
body may be immersed or bathed; and, this being done, to dry the 
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wound off with a clean towel that has been boiled, press the edges of the 
abrasion together, and cover the exposed surface with a layer or two of 
ordinary collodion, applied with a brush or poured on. When, however, 
a wound has been neglected and sepsis is established in the earlier 
stages, the next best thing is to cocainize the part by the injection of 
from one to ten minims of a two-per-cent solution into the integument 
about the wound, taking pains to follow the directions given in the use 
of cocaine in the chapter on local anesthesia ; then incise in the safest 
direction the focus of infection, and inject from thirty to sixty minims 
of a 1-to-3,000 bichloride solution into the tissues, making a complete 
circle of the area of infection. When lymphangitis is established and 
septic inflammation has taken place along the lymphatic channels toward 


Fie. 36.—Fluhrer’s swinging cradle (Mt. Sinai Hospital). 


the center of the body, at the first indication of suppuration in the 
glands they should in like manner be incised so that the current of 
septic matter coming into them from below may be poured out into a 
wound where sterilization is secured by antiseptic moist dressing and 
infection beyond the lymphatic glands prevented. 

In a condition of general cellulitis resulting from infection it is im- 
perative to make multiple incisions, not only to relieve tension and pre- 
vent gangrene, but to give free escape to septic matter and to permit 
sterilization of the deeper portion of the infected tissues and secure as 
thorough drainage as may be possible. On general surgical principles, 
all incisions should be made parallel with the axis of the body. Any 
variation from this practice should be made for the purpose of keeping 
away from any nerves or vessels which might run in another direction. 
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The recognition of an acute abscess will depend upon certain symp- 
toms of a local as well as a constitutional character. The sudden rise of 
temperature, preceded by a chill or series of rigors, are symptoms of puru- 
lent infection. The local signs are those of inflammation—heat, pain, 
redness, and swelling. Fluctuation is also present in well-advanced cases. 
The integument and subcutaneous tissues about an abscess are often 
cedematous and doughy. The positive test is, however, by aspiration. 
A hypodermic syringe (used only for this purpose) with a large-sized 


Fie. 87.—Exploring-needle and syringe. 


needle (Fig. 37) is invaluable. The needle should be held over a flame 
or boiled just before using. It is best to employ strict antiseptic pre- 
cautions in aspiration as in other surgical procedures. A preliminary 
injection of one or two minims of two-per-cent cocaine solution with 
the finest needle will prevent pain. If incision is determined upon, the 
same anesthetic may be employed. 

In the neck or in any vascular region it is best to dissect carefully 
down to or near the abscess wall. In some cases it is safer to push a 
dressing forceps tightly closed through the tissues into the abscess, then 
separating the blades and stretching the opening, through which, after 
irrigating with 1-to-3,000 bichloride solution, a drainage tube is inserted. 

The constitutional symptoms of septic infection should be combated 
by careful attention to the condition of the alimentary canal, as hereto- 
fore described, and the prompt and persistent effort by careful nourish- 
ment (and stimulation, if necessary), and by a bountiful supply of as 
pure air as can be obtained, to hold the tissues of the patient as nearly 
as possible in a condition of normal resistance. The survival of the 
patient depends upon the power of the tissues to resist destruction from 
the invading micro-organisms until, failing to find a suitable pabulum 
for their rapid proliferation, they perish. In suppurative cases, after 
incision a warm, moist dressing of weak bichloride or of plain sterilized 
gauze covered in with protective or oil silk to prevent evaporation. is 
often advisable. In exceptional instances an aseptic poultice, made by 
wetting flaxseed meal or any other substance in warm bichloride solution 
(1 to 5,000), may be employed with benefit. 

Septicemia.—Septicemia (onrrixos, putrid, aipa, blood), or blood 
poisoning (with or without metastases), results from the entrance into 
the blood channels of either an infectious organism or the ptomaine or 
toxic product of such organism, or of gaseous emanations from the de- 
composition of diseased tissues of the body or of ingested material. The 
term pyamia was formerly used to imply the entrance into the blood of 
the semi-solid products of suppuration, while septico-pyemia is now 
proposed by some writers to express a mixed condition of septicemia 
and pyemia. It seems to me, however, that an effort should be made to 
simplify the terms used in pathology, and that septicemia would express 


SEPTICAIMIA. 27 


a condition of blood poisoning in which metastases do not occur, while 
septicemia with metastases would express all that is contained in the 
term ‘“‘pyzemia.” The term septico-pymia is entirely unnecessary. 

Septiceemia, or blood poisoning, may be caused not only by the pres- 
ence of bacteria in the tissues, but can also be produced by ptomaines,* 
or toxic products derived from these organisms entirely separated from 
the bacteria which produced them. When septic bacteria are present, 
the septicemia is sudden, and may continue indefinitely, while the sep- 
ticeemia resulting from the foxie products alone is temporary. Septic 
infection takes place in the vast majority of cases from an abrasion or 
wound of the skin or mucous membrane ; bacteria, entering here, travel 
into the tissues, lymph spaces, and blood vessels, and in severe cases are 
rapidly disseminated by the blood. They attack by preference the white 
blood-corpuscles until these seem to be mere aggregations of bacteria. 
The red blood-corpuscles later become disintegrated, and after death the 
blood is dark in color and decomposes rapidly. Hzemorrhages occur in the 
gastro-intestinal tract and various organs; the spleen and liver are enlarged 
and softer than normal; the kidneys are seriously affected and seem, from 
the shoals of micro-organisms found in them, to be chiefly depended 
upon for the elimination of the bacteria. Septiceemia in severe cases is 
introduced by high and continuous fever, with, however, varying tem- 
perature, rapid pulse, great discomfort, and a feeling of prostration. In 
milder cases fever may be wanting. In some instances there are repeated 
chills, followed invariably by a rapid rise of temperature. From the . 
point of infection the progress of invasion is marked by lymphangitis 
and at times by phlebitis, a condition favorable for the development of 
pyemia and inflammation of the skin and subcutaneous connective tissue. 
The lymph glands between the wound of infection and the central or- 
gans become enlarged and break down in suppuration. When the cellu- 
litis or phlegmon is extensive, gangrene may ensue on account of the 
tension of the parts involved and the interference with the circulation. 
The parts are swollen, and often extremely painful. 

In the treatment of septicaemia it is of vital importance to regard all 
wounds as capable of conveying infection to the tissues; and if the 
principles of prophylaxis just given in the treatment of infective inflam- 
mation were carefully carried out, there would be no such thing as septic 
infection. When infection has taken place, and free incision been made, 
it is advisable, after making the incisions, to keep the hand or part in- 


* Various basic substances containing nitrogen and in chemical constitution resembling the 
vegetable alkaloids have been isolated by chemists from putrefying material and from cultures of 
bacteria concerned in putrefaction, as well as from certain pathogenic organisms. These products 
are called ptomaines (rrwua, a corpse). In contradistinction to the ptomaines are the lewcomaines 
(Aevkwua, White of egg), which differ from the foregoing in that they are derived from tissue 
changes in the body independent of the presence of bacteria. Among the ptomainesare neuridin, 
cadaverin, putrescin, saprin, methylamine, dimethylamine, and trimethylamine. Also neurin, de- 
rived from decomposition of brain matter and putrefying muscular tissue ; cholin, found in hogs’ 
bile, in the yolk of eggs, ete.; muscarin, found in poisonous mushrooms and putrefying fish; pep- 
totoxin, tyrotoxicon, typhotoxin, from cultures of typhoid bacillus; tetanin, from tetanus-bacil- 
lus cultures. 
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volved submerged in a warm solution of bichloride of mercury (1 to 2,000 
to 3,000) for at least half an hour after the incisions are made. Beyond 
this local treatment not much can be done except to support the pa- 
tient in every way by careful nourishment and proper stimulation. 
When the lymphatic glands become engorged and are about to sup- 
purate, they should be incised and treated as the original point of 
infection. 

Septicemia with Metastases.—In septicemia with metastases (pye- 
mia) the symptoms just given as characteristic of simple septiceemia are 
exaggerated ; the resistance of the tissues in the inflamed area seems 
lessened ; the blood vessels are invaded by the bacteria (Fig. 38), and, as 
a result, clots or thrombi form upon the vessel walls, which, under the 
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Fie. 38.—Bacilli of septicemia in a vein of the diaphragm, taken from a septicamic mouse. White blood- 
corpuscles, some containing bacilli and some changed into masses of bacilli. x 700. (After Koch.) 


disintegrating action of the micrococcus of inflammation, break down, 
and thus purulent fragments are swept along the blood channels to the 
heart, from whence they are distributed through the lungs to the various 
organs of the body. They form emboli, or arrested clots, chiefly in the 
capillaries of the lungs, and each embolus may form a metastatic abscess. 
From here other thrombi are developed, and these are swept into the 
circulation and distributed by the left ventricle to the entire system. If 
the point of infection is in the area of the portal system the liver is apt 
to be the seat of metastatic abscesses. In Mr. Thomas Bryant’s analysis 
of two hundred and three cases at Guy’s Hospital the lungs were involved 
in one hundred and eighty-seven, and in seventy-eight of these, infarc- 
tions occurred in no other organ. The fever in pyeemia is usually pre- 
ceded by a chill, and this is apt to recur.with more or less frequency 
during the disease. The febrile movement does not follow a regular 
course, but is generally intermittent. After a high temperature there is 
a sudden fall, often coincident with profuse and exhausting sweats. The 
thermometer not infrequently within a period of twelve hours will vary 
from 96° to 104° F. The condition of these patients is deplorable and 
the prognosis very grave. Recovery is extremely rare. I have, how- 
ever, Seen one or two cases in which recovery ensued after metastatic 
abscesses had formed. 
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The treatment of pyzemia does not differ from that given for septi- 
ceemia, except that it is essential to open any metastatic abscesses that 
can be reached within the limit of safety to the patient.* 


* In 1890 a young lad of sixteen years came to me suffering from pyxmia as a result of ure- 
thral infection due to the use of a sound for old organic stricture. There was no specific urethritis. 
Metastatic abscesses had developed in the sterno-clavicular articulation of the right side, in the 
right elbow, right hip joint, left knee joint, and there were four or five metastatic abscesses of the 
soft parts in various portions of the body. The septic temperatures were high and continuous, 
Every symptom of most pronounced pyzemia was present. The joints were opened and drained, 
discharging considerable pus, and drainage was kept up for from three weeks to four months. By 
great care and careful feeding the patient recovered, and is to-day, five years after, in perfect 
health in every particular, 
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SPECIFIC AND NON-SPECIFIC URETHRITIS. 


Urethritis.—The general inflammatory lesions of the urethra should 
be considered under two headings, specific and non-specific. 

Specific urethritis (misnamed gonorrhea, from yovos, semen, peiv, to 
flow) is a violently contagious disease affecting by preference the ure- 
thra in the male and the urethra and vagina in the female, occasionally 
invading the rectum. In many instances, chiefly in neglected cases, the 
virus of specific urethritis, either alone or by mixed infection with one 
or more other forms of pyogenic bacteria, invades the glandular appa- 
ratus of the vulva, the uterus, and Fallopian tubes in the female, while 
in the male it may involve the glandular apparatus connected with the 
urethra and the entire seminiferous tract, leading from the floor of the 
prostatic urethra to the substance of the testicles. It may also involve 
the follicular apparatus of the prostate, the membranous and prostatic 
urethra, and the bladder, and, in exceptional cases, the march of the in- 
flammation is along the ureters to the pelvis and calyces of the kidney. 

Upon the conjunctiva it readily establishes a violent and destructive 
inflammation, and in rare instances spreads along the lachrymal canal 
into the nose and mouth. «The germs of specific urethritis have also been 
found in peri-urethral abscesses, in the pus of suppurating buboes, and 
by metastasis in certain lesions of the joints which are at times met 
with in the progress of this disease, the so-called ‘* gonorrhoeeal rheu- 
matism.” 

The specific germ of urethritis was discovered by Neisser in 1879, and 
was termed by him gonococcus. In size it varies from 0°8 to 1°6 win 
length and 0°6 to 0°8 w in width.* 

A single germ is kidney- or bean-shaped, but it appears almost 
always as a diplococcus, two of the bean-shaped bodies adhering with 
their concave surfaces toward each other. Gonococeci are found not only 
free in gonorrheeal pus, and in large numbers within the substance of 
the pus corpuscles, but never within the nucleus of the cell. In like 
manner they penetrate the epithelial cells which come away with the 
urethral discharge. C. W. Allen, in 1887, demonstrated the gonococcus 
in gonorrheeal pus which had dried for several weeks upon the clothine 
by scraping the stains, macerating, and staining (Lustgarten). 

* A micromillimetre equals g3$95 of an inch. 
30 
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The specific action of the gonococcus of Neisser was demonstrated 
by Bumm, who from even the twentieth generation of a pure culture 
produced typical gonorrhcea in a healthy urethra. 

In order to appreciate the importance of the gonococcus in the ure- 
thral discharge, it is well to study the micro-organisms of the normal 


Fie. 39.—a, b, d, Smegma bacilli, which may be 
mistaken for tubercle bacilli; c, 7, diplococci aO Tae 
in small hyaline cell—pseudo-gonococcus; e, Fie. 40.—Streptococeus pyogenes in large hyaline 
staphylococcus pyogenes aureus. epithelium of urethra. 


urethra. According to Lustgarten, the principal organisms of the normal 
urethra are: 1, The smegma bacillus, closely resembling the tubercle 
bacillus, which requires careful study in diagnosis to exclude tuber- 
culosis of the urinary tract ; 2, the pseudo-gonoccoccus, found at times 
in the cast-off epithelia within the pus corpuscles, and therefore prac- 
tically not to be differentiated from the gonococeus ; 3, the staphy- 
lococcus pyogenes aureus ; and 4, the streptococcus pyogenes. 

While it has been claimed that the diagnosis of specific urethritis 
(gonorrhcea) can be made positive by the presence of the gonococci in 
the pus corpuscles, it is considered by competent investigators to be 
extremely difficult unless the presence of this organism is taken into 
consideration, along with the grosser symptoms of gonorrhceal infection. 
According to Lustgarten, who has made careful investigations in this 
department, ‘‘ several species of diplococci resemble completely Neisser’s 
gonococcus in shape and staining qualities, especially in being decolor- 
ized by Gram’s method.” It is essential, therefore, in diagnosis, to 
recognize the shoals of diplococci crowding the pus corpuscles, epithe- 
lial cells, and floating free in the discharge, and associate these with the 
general and grosser symptoms of specific urethritis. 

A simple and rapid method of demonstrating the gonococcus of 
Neisser is as follows: Place a small drop of the discharge upon a 
cover glass and smear by rubbing two cover glasses together; dry it 
by passing one of the cover glasses with pus side upward through a 
spirit flame two or three times ; immerse this at once in a solution of 
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methyl blue ; wash foff the excess of coloring matter by holding it 
under clear running water or by dipping the glass several times into 
clear water ; dry the stained pus well by pressing with blotting paper ; 
then cover it with a small drop of cedar oil; put on a thin cover glass 
and examine with a lens magnifying from 700 to 1,000 diameters. The 
peculiar double bean-shaped arrangement of the diplococci will be seen 
within the protoplasm of the pus corpuscle and epithelium. * 

When the discharge is scanty it may be obtained on a film of cotton 
wrapped about a probe and introduced into the urethra. When the 
microscope is not employed the diagnosis will be emphasized by the 
history of exposure, the time elapsing between contact and the appear- 
ance of the discharge, the peculiar, irritating character of the discharge, 
and the progressive increase of the same during the first five or six days. 

Symptoms.—W hen the virus is brought in contact with the mucous 
surface of the urethra, the period of time which elapses before local 


Fic. OBA wagers free and withinlym- —- Fie. 42.—Pseudo-gonocoeeus in an epithelial ¢ell and 
phoid and epithelial cells. free. 


symptoms of inflammation appear varies greatly in different individ- 
uals, and even in the same individual in different inoculations. It is 
very probable that the condition of the mucous membrane at the time of 
contact, as well as the variations in the normal resistance of the patient’s 


tissues, have a great deal to do with the rapid progress of the inflam- 

* Gram’s method, which may be used in doubtful cases, is more complicated. To fresh aniline 
water (aniline oil shaken well with water and filtered through moistened filter paper) a concen- 
trated alcoholic solution of gentian violet is added, drop by drop, up to the point of saturation 
—i.e., until the liquid loses its transparency. The cover glass prepared as above is allowed to 
float on this solution for ten minutes. It is then washed with water, 
in a solution of iodine (one part), iodide of potassium (two p 
parts), and from there put in absolute alcohol, where it rem 
After a renewed washing, the preparation is subjected for half a minute to a second process of 
staining in a weak (light-brown) watery solution of Bismarck brown or vesuvin, washed again 
with water, and examined as before in water or Canada balsam. If a preparation treated in tHe 
manner shows blue diplococci, it is sure that they are not gonococci ; but in case of brown diplo- 
cocci, no absolute certainty is reached. For the bacterioscopic examination of gonorrheal or 
urethral discharges a good microscope with Abbe’s condenser and highly magnifying lens 
needed. Dry objective lenses are not to be reeommended except Zeiss’s new apochrom vate 
while a one-twelfth-inch homogeneous immersion lens and an ocular No. 2 and No. 3 
the purpose very well. (Lustgarten.) 
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mation, and it may be that the virus in some instances is more intensely 
infective than in others. Thus the period of incubation varies from a 
few hours to several days, and in very rare instances as much as two 
weeks have elapsed between the contact and the recognition of the in- 
flammatory process. The limit, however, between twenty-four hours 
and three days will include the large majority of cases of specific 
urethritis. Usually the earliest symptom is a burning sensation at the 
meatus, which is more severe as the urine is escaping. The lips of the 
meatus soon become swollen, usually everted, prominent, and red. 
When carefully separated, a thin film of muco-pus will be seen coat- 
ing the mucous membrane. The jirst stage of the disease may be con- 
sidered as beginning at the moment of contact, and ending with the 
first appearance of suppuration. The average duration is from two to 
ten days. From this period, in neglected cases, the inflammatory symp- 
toms increase for from four days to as much as two weeks. The quantity 
of pus discharged varies from a few drops to several drachms in the 
twenty-four hours. It is increased by exercise, by unnecessary exposure 
to cold and wet, the use of alcoholic stimulants, any form of dissipation, 
and improper diet. The color of the discharge varies from the bluish- 
white hue of the first few drops to the yellow and yellowish-green tinge 
of that discharged during the height of the inflammatory process. In 
some instances it becomes stained with blood as a result of rupture of 
the capillaries in the engorged mucous membrane. 

The second stage, that of increasing inflammation and suppuration 
(in cases not treated), lasts about twelve days. It is followed by the 
third stage, that of decreasing inflammation, the duration of which is 
from three to six weeks. In addition to the purulent discharge and the 
pain which characterizes the second stage of the disease, there is a dim- 
inution in the size of the stream of urine, due to the swollen and puffy 
condition of the mucous membrane of the urethra. In the milder forms 
of gonorrheea there are no other symptoms present in the second stage. 
In many neglected cases, however, the inflammatory process extends into 
the membranous and prostatic urethra, thence along the seminal ducts, 
oftentimes into the bladder, epididymis, and testicle, producing serious 
consequences. In the female it may produce endometritis and salpin- 
gitis, resulting either from infection of the specific germ or from a mixed 
infection with other pyogenic organisms, which find their way into the 
Fallopian tubes, causing abscesses, producing sterility in the vast major- 
ity of cases, and ultimately leading to the necessity of surgical interfer- 
ence. In males, infiltration of the vascular erectile tissue of the corpus 
spongiosum occurs in a varied degree, and occasionally the exudation 
extends into the corpora cavernosa. A more frequent, complication of 
gonorrhcea is inflammation of the glans penis (balanitis) and of the prepuce 
(posthitis), due not only to mechanical irritation of the part, but to direct 
infection. Asa result of such extensive inflammation, the penis is liable 
to various deformities, painful in an extreme degree, and not without 
danger to its integrity. Chordee, or bowing of the organ, is a common 
symptom. It becomes in part or wholly erect, and, on account of the 
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infiltration of the vascular spaces of the spongiosum with the embryonic 
inflammatory tissue, it fails to expand with the corpora cavernosa. 

Pathology.—Strictly speaking, the morbid process is an inflammation 
of the mucous membrane of the urethra and the submucous connective 
tissue with or without extension to other organs. It commences at the 
meatus and travels backward. The epithelium is swollen, there is marked 
hyperzemia of the submucous tissue, with the escape of leucocytes, the 
production of pus, and the formation of the common embryonic tissue of 
inflammation. In milder cases the products of inflammation undergo 
retrogressive changes and are absorbed, while in other instances con- 
nective-tissue development is precipitated, ending in cicatrization and the 
formation of stricture. The organic elements of gonorrhceal pus are 
leucocytes, embryonic cells, epithelia, and blood-corpuscles. 

In a certain proportion of cases the virus of gonorrhcea becomes 
absorbed and metastasis occurs in the joints, producing also endocar- 
ditis at times, the gonococcus being found in these secondary lesions as 
in other metastatic abscesses. 

Treatment.—From the foregoing, the importance of beginning the 
treatment of gonorrhcea at the earliest possible moment is evident. At 
the first recognition of the disease the urethra in both sexes and the 
vagina in the female should be irrigated at once, preferably twice, in the 
twenty-four hours, with a solution of 1 to 3,000 permanganate of potash, 
two quarts of this solution being used at a sitting. A convenient for- 
mula to have on hand fora ready solution is: Permanganate of potash, 
3]; water, Zvj. A tablespoonful of this solution to one quart of hot 
water gives a 1-to-3,000 solution. A fountain syringe should be em- 
ployed (preferably one with a thermometer attached, so that the exact 
degree of heat may be ascertained), holding two quarts of the solution, 
at an elevation sufficient to give the proper degree of pressure, generally 
three feet above the level of the urethra. In male patients the standing 
posture is preferable, while female patients shauld lie down, as in using 
the ordinary douche. Since the gonococcus is killed by a temperature 
of 140° F. (Sternberg), the nearer this can be approximated in the appli- 
cation of the permanganate-of-potash solution the better. Usually, 
however, a temperature of 100° F. to 115° F. is as high as can be borne. 
Above 120° F. there is some danger of coagulating the albumin of the tis- 
sues. When patients are exceedingly sensitive, an injection of from one 
drachm to as much as three drachms of a two-per-cent solution of cocaine 
may be thrown into the urethra. For males, a glass catheter of the 
smallest diameter, five or six inches long, with lateral perforations (two 
or three in number) near the point, is preferable, for the reason that it 
can be easily introduced and thoroughly disinfected after each introduc- 
tion by boiling. The ordinary glass female catheter is perfectly satisfac- 
tory for this work. It should be lubricated with glycerin, and not with 
oil or vaseline, since the presence of these last two agents prevents the 
contact of the solution. Care should be taken not to push the instru- 
ment to or beyond the cut-off muscle, for fear of inoculating the deep 
urethra. A similar precaution should be taken in the shallow female 
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urethra, and in douching the vagina the opening of the vulva should be 
closed at times so that this cavity may be thoroughly distended in order 
to bring the solution in contact with the entire surface. If a glass 
catheter can not be obtained, an ordinary rubber instrument may be em- 
ployed, but a second lateral perforation should be made opposite the one 
which is found in the ordinary male catheter. The opening should not 
be directly in the end of the instrument, for fear the solution may be 
thrown back through the cut-off muscle, nor, for the same reason, should 
the meatus or urethra be compressed. It is important that the instru- 
ment be of small size, to permit the free return and escape of the injected 
liquid. 

In addition to the local treatment, the following formula should be 
prescribed per os: 


The dose of this solution is twenty drops four times a day. It may 
be given in water, on sugar, or, preferably, in capsules. The effect of this 
is to sterilize the urine, which, as it is passed, aids in the antisepsis of 
the urethra. 

In the notes of one hundred and eight acute primary cases of gonor- 
rhea treated in my genito-urinary clinic at the New York Polyclinic 
Medical School and Hospital by Prof. J. A. Bodine and the author, in 
which the diagnosis was made by the microscope, the average date at 
which the coccus disappeared from the discharge was the thirteenth day ; 
in some cases as early as the sixth, and in others as late as the twenty- 
fifth day of the disease. In some of these cases there was a slight glairy 
discharge which continued for a few days, but in none of these was the 
gonococcus present. Jn no single case did epididymitis or any remote 
complications ensue. 

In addition to local treatment, it is always important to carry out the 
strictest asepsis, in order to prevent the inoculation of the conjunctiva of 
the patient or physician with this virus. Thorough disinfection of the 
hands in a 1-to-500 solution of bichloride is of great importance, and of 
this the patient should be cautioned at the first visit. An important 
adjuvant in treatment is rest, regulation of diet, and manner of living. 
The diet should be simple and nutritious; stimulating beverages, such 
as alcohol, coffee, and tea, shonld be avoided. The bowels should be 
kept open daily, and, if necessary, by the use of calomel triturates or 
saline laxatives. In the first week of the disease citrate of potash (twenty 
grains, four or five times a day) decreases the irritating effect of the urine 
upon the urethra. The hip bath in warm water every night and morn- 
ing not only insures a degree of cleanliness which is desirable, but 
is also of value as an antiphlogistic. The free discharge of pus from 
the urethra, vagina, and prepuce is essential. The discharge should drop 
into a dressing or bag of oil silk, or rubber tissue, or thick cloth, made to 
fit without pressure, and held in place by strings fastened to a belt worn 
around the waist. Absorbent cotton is useful in taking up the discharge. 
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Several pieces of ordinary water-closet paper loosely wrapped about the 
penis and twisted in front of the glans affords a ready and satisfactory 
receptacle with drainage. 

Balanitis and posthitis (inflammations of the glans and prepuce) are 
conditions existing in a varying degree in almost all cases of specific 
urethritis, the acrid discharge readily affecting the epithelial covering of 
these organs. When the foreskin becomes swollen, tense, and painful, 
the annoying condition of phimosis results, and in some cases para- 
phimosis ensues, and may require operative interference to prevent 
sloughing. In phimosis it is often necessary to irrigate the glans be- 
neath a tight foreskin with the permanganate solution, either with a 
specially constructed syringe with a delicate nozzle or with a common 
fountain syringe. If these milder measures do not suffice, an incision 
through the prepuce along the middle line of the dorsum should be made 
to expose the excoriated surfaces or to relieve tension. 

The introduction of escharotics, as nitrate of silver, solid or in solu- 
tion, into the urethra, is rarely justifiable in view of the successful results 
obtained with permanganate of potash. In a few instances I have 
employed the method of Dr. F. A. Lyons,* of New York, successfully, 
and it may be used with propriety under conditions where it is urgent to 
arrest the discharge in four or five days, even at the risk of producing a 
deeper inflammation of the peri-urethral tissues than is ordinarily justi- 
fiable. The method is as follows: 

After the patient has urinated for the purpose of cleansing the canal, 
and is in the recumbent posture, the operator injects into the meatus 
with an ordinary funnel-pointed rubber syringe one drachm of a four- 
per-cent solution of nitrate of silver. This is held in the urethra for from 
two to three minutes by the watch. There is little pain at the time and 
not a severe smarting on urination during the next twenty-four hours, at 
which time the treatment is repeated, provided that on careful examina- 
tion of the discharge gonococci are found ; if not, no further treatment is 
necessary. A two-per-cent solution should be used for the second injec- 
tion, and for a third if gonococci are still present. 

Non-Specific Urethritis.—This form of urethritis is due to infection 
of the mucous membrane of this canal by pyogenic organisms independ- 
ent of the gonococci. Traumatism due to external violence, or excessive 
sexual indulgence, the introduction of unclean instruments, foreign sub- 
stances, calculi, etc., produce conditions favorable for the lodetneas and 
proliferation of pus-making organisms and the development of a puru- 
lent discharge. It is usnally of short duration, mild in character, and 
involves only a limited portion of the canal. The diagnosis may be 
made from the absence of the gonococci In large numbers and within the 
pus cells and epithelia, as given in specific urethritis, and from the 
absence of the symptoms of a violent infection. The treatment is rest, 
the removal of any course of irritation, the dilution and Sterilization of 
the urine, and irrigation, as in gonorrhea. 


* “ New York Medical Record,” vol. xlvii, p. 549, 


CHAPTER IV. 


ERYSIPELAS, HOSPITAL GANGRENE, ACTINOMYCOSIS, GLANDERS, TETANUS, 
MALIGNANT (EDEMA, FOOT AND MOUTH DISEASE, HYDROPHOBIA, AND 
TUBERCULOSIS. 


Erysipelas.—Erysipelas (épvoss, red, wédas, skin) is an infectious 
inflammation of the skin and connective tissue immediately subjacent, or 
of the mucous membrane and the submucous tissues, and particularly of 
the lymphatic channels which permeate these structures (Fig. 43). The 
inflammation and disease may confine itself 
to the cutaneous surface alone, or it may 
be limited to a mucous surface, or, com- 
mencing in one of these structures, it may 
pass the muco-cutaneous border and in- 
vade the other. It is caused by a specific 
micro-organism, the streptococcus erysipe- 
latis (of Fehleisen).* An abrasion of the 
skin or mucous membrane is essential to 
the lodgment and development of this germ 
and the consequent disease. Though usu- 
ally existing as a chain coccus composed 
of two or many links, it is frequently met 
with in the tissues as a single germ. Ef- ae 
fecting a lodgment, this streptococcus (al- Fie. 43.—Streptocoeci of erysipelas. 
though classed as a non-motile germ) rap- Sg et deh lay al ai 
idly proliferates, finds its way into the 
lymphatic canals, and spreads with rapidity, not only following the cur- 
rent of the lymph toward the center of the body, but with almost equal 
rapidity spreading toward the extremities. As the lymphatic channels 
become engorged with the rapidly proliferating elements, they break 
through the walls of these vessels, invade the intervascular spaces, and 
are found attached to and infiltrating the embryonic tissue and exudate 
of the inflammatory process, which they excite. They have been found 
also within the protoplasm of the leucocytes, and this is cited as an evi- 
dence of phagocytosis (dayew, to eat, xutos, a cell)—that is, the property 
which the leucocytes possess of destroying and appropriating as food 
invading micro-organisms (Fig. 44). Most of these cocci, however, are 
only attached to the leucocytes and lymph corpuscles and are not 
within the protoplasm. As the inflammation subsides, the shoals of 


* This organism as determined by Sternberg is destroyed in streaming steam at 54° C. 
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germs disappear from the center or oldest areas of inflammation and 
are found more numerously near the periphery, which, in all proba- 
bility, is due to the fact that they rapidly exhaust the material upon 
which they depend for existence, the older or first developing organ- 
isms perishing near the cen- 
ter of infection. In excep- 
tional instances, due proba- 
bly to a subnormal resistance 
of the tissues attacked, the 
streptococcus makes its way 
c through the walls of the ven- 
Fic. 44.—Phagocytes (Metschnikoff). a, an anthrax bacillus yles and thus produces rapid 
about to enter a white blood-corpuscle; }, the anthrax 

bacillus within the white blood-corpuscle ; c, white blood- general and usually fatal sep- 

corpuscle with anthrax bacilli which have become * ° : ; 

broken into pieces. ticeemia, with or without me- 

tastases. 

Doyen seems to have established a close relationship between ery- 
sipelas and puerperal fever. In both mild and severe cases of this fever, 
he found a streptococcus which, under the microscope, could not be dif- 
ferentiated from the micro-organism of Fehleisen. By inoculations 
(according to Senn) he found that the streptococcus obtained from the 
inflamed tissue of puerperal fever caused erysipelas, and, vice versa, the 
streptococcus found in erysipelas developed puerperal fever. Clinically, 
we must then conclude that the micro-organism of puerperal sepsis is 
identical with that of erysipelas. 

The coccus of erysipelas very closely resembles the streptococcus pyo- 
genes, as heretofore mentioned, but there seems little doubt that they are 
separate specific germs, for aseptic injections of erysipelas cultures do not 
produce pus; therefore when pus is found complicating the inflamma- 
_ tion of erysipelas it is due to a mixed infection with pyogenic bacteria. 
Hajeck demonstrated in fifty-one inoculations of animals that the ery- 
sipelas microbe causes a migrating dermatitis which perfectly resembles 
erysipelas in man, while similar injections of the streptococcus pyogenes 
produces a deep-seated inflammation which in almost everv instance was 
accompanied by suppuration. Studying these tissues with the micro- 
scope, confirmation was emphasized in the fact that the erysipelatous 
cocci were found in shoals in the lumen of the lymph vessels, while the 
pus streptococci, In common with all pyogenic bacteria, infiltrated aZJ the 
tissues, even passing through the vessels into the circulation, as given 
by Senn. 

Erysipelas occurs more frequently upon the face than any other part 
of the body, and particularly about the nose, for the reason that the 
face is most exposed to contagion and the germs rapidly find lodgment 
in the abrasions, however small, which are common about the junction 
of the mucous membrane of the nose with the skin. It begins as an 
acute dermatitis ; the skin becomes red, swollen, and painful, oes to the 
tension which the rapid infiltration causes in the canals and between the 
lymphatic spaces. The epidermis has a glazed, shiny, bright appear- 
ance ; the color is deeper in the center of infection, tending to a dark, 
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mottled hue, while the bright red spreads to the periphery of the inflamed 
area, gradually fading into the normal color of the integument. The 
redness at first may not always diffuse itself, but may occur in several 
foci or centers of inflammation, radiating along the lymphatic channels. 
By fusion these rapidly form a solid surface bright red in color. The 
inflammation and discoloration spread in all directions, travelling toward 
the center of the body, however, with little more rapidity than against 
the lymphatic current. Cases are recorded in which two or more sur- 
faces of the body have been attacked simultaneously or successively. In 
one of my cases, in which I inoculated pure sterile cultures of erysipelas 
for the cure of sarcoma, the dermatitis and discoloration traveled from 
the point of inoculation, on the anterior aspect of the left thigh, and 
within five days spread over the abdominal wall as high as the nipple of 
the same side. In this case there was no suppuration. 

In portions of the body where the integument is loosely attached the 
exudate is usually extensive and the swelling considerable. Large vesi- 
cles or blebs develop in the part involved, which contain clear or straw- 
colored serum. Suppuration does not taike place unless mixed infection 
has occurred. As the disease develops, rigors occur and cold and hot 
sensations alternate, while a general feeling of discomfort and uneasiness 
pervades the patient ; the temperature rises to a high degree, with rapid 
pulse and the ordinary symptoms of high febrile movement. In severer 
cases, when the organism invades the venules, the internal organs be- 
come affected. Albumin is present in the urine, which is dark in color, 
and occasionally there is hematuria, with the presence of the pathogenic 
streptococci in the urine. These cases almost invariably end fatally. In 
ordinary cases (simple cutaneous erysipelas) the tendency of the disease 
is to recovery in from four to six days with limited tissue destruction. 
In others it may last for one, two, or three weeks, and in some cases 
there seems to be a chronic form of the disease, which entirely disap- 
pears for months, and then recurs without marked constitutional dis- 
turbance. When suppuration or sloughing occurs (the cel/ulo-cutaneous 
or phlegmonous variety) of course the prognosis is more grave. Under 
such conditions the symptoms of septic infection are exaggerated and 
general septiceemia, with or without metastases, ensues. 

Attacking the mucous membrane, the course and prognosis of the 
disease do not differ materially from that just described. 

Diagnosis.—Erysipelas, within the first twenty-four or forty- eight 
hours of its appearance, may be taken for dermatitis, or simple erythema, 
phlebitis, lymphangitis, or cellulo-dermatitis. 

Dermatitis occurs, as a rule, from local irritation, and is not accom- 
panied by any of the constitutional disturbances which accompany 
erysipelas. In simple inflammation of the skin the color is red, but it 
never has the glazed appearance which is always present in a typical 
erysipelas. Hrythema, a mild form of dermatitis, may also be mistaken 
for erysipelas. In erythema papulatum the exposed and extensor sur- 
faces, as the dorsum of the hand and the posterior aspect of the forearm, 
are apt to be involved. There is no wound of inoculation ; very slight, if 
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any, infiltration of the skin proper. Children and younger adults suffer 
most frequently. It lasts for only a few days, then fades away, leaving 
a dry scale to indicate the location of the papule. Owing to the various 
shapes and the different shades of color assumed by the papules, and 
efflorescence of the erythema, it has been divided into erythema annu- 
lare, erythema gyratum, and erythema iris.* 

In erythema intertrigo there is a general redness of the skin in parts 
‘subjected to friction or irritation from perspiration. Hrythema nodo- 
sum is almost peculiar to chlorotic females. The color, at first bright 
red, soon changes to a dark hue. The patches are oval, elevated, and 
nodular. 

Phlebitis and lymphangitis are more severe forms of inflammation 
than those just given, and are accompanied with constitutional symptoms 
not unlike those present in a typical erysipelas. The chief point of diag- 
nostic value relates to the anatomical arrangement of the vessels, for in 
phlebitis and lymphangitis the lines of inflammation and discoloration 
travel along the course of the vessels without the general and wide- 
spread efflorescence of erysipelas. 

Diffuse cellulitis occurring from a poisoned wound, as with a dissect- 
ing knife, or after the bite of a serpent, will offer no difficulty in diagnosis. 
It may, however, occur without a recognized cause. The subcutaneous 
tissues are first attacked, and the skin may or may not be involved in the 
process of inflammation. There is swelling and painful tension of the 
part affected, and, if the process be uninterrupted, transudation of serum 
occurs, causing cedema, and giving a doughy feeling on pressure. Pus 
may be found in quantity, and infiltration become extensive. This result 
is more apt to occur in diffuse non-specific cellulitis than in phlegmonous 
erysipelas. This condition, especially when the skin becomes involved, 
offers considerable difficulty to a positive diagnosis. If, however, the 
peculiar symptoms heretofore given be carefully considered, and a com- 
parison instituted between them and the phenomena of the various dis- 
eases which may simulate or complicate erysipelas, it will be found that, 
in the great majority of cases, a correct diagnosis may be made. 

Treatment.—The streptococcus of erysipelas is destroved in a 
1-to-1,000 bichloride solution within fifteen seconds, and the inference 
is natural that the injection with a hypodermic syringe immediately 
around the periphery of the beginning focus of erysipelatous inflam- 
mation would arrest the spread of the disease. Of course this treat- 
ment could only be justified where the circle of injection would not 
require enough of the mercuric chloride to endanger Systemic poisoning 
from this substance. I have used a 1-to-500 solution under such con- 
ditions in an area one inch in diameter without any symptoms of poison- 
ing and with arrest of infection. It should be employed when the first 
limited blush of the disease is observed. As the injection is painful, a 
weak cocaine solution, either Schleich’s normal or a one- or two-per-cent 
solution, should be employed to produce local anzesthesia. 


* Neumann, “Handbook of Skin Diseases.” Bulkley. D, Appleton & Co., 1872. 
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St. Klein reports three cases of erysipelas treated with excellent 
results with a preparation of equal parts of ichthyol and vaseline applied 
over the affected parts two or three times. The skin should be thor- 
oughly cleansed with warm water and soap before the application. The 
ointment should be gently rubbed into the surface and the parts covered 
with a compress wet with a solution of salicylic acid, and over this a thick 
layer of cotton wadding (Senn). 

Kraske and Kuhnast recommend scarification or limited incisions 
entirely around the area just outside the border of inflammation, fol- 
lowed by irrigation with a five-per-cent solution of carbolic acid and the 
application to the erysipelatous area of compresses wet with a 2°5-per- 
cent solution of carbolic acid, the compresses to be changed once or 
twice a day (Tillmanns). A 1-to-1,000 bichloride solution, however, 
should be preferred to the carbolic-acid compresses. In making these 
incisions general anesthesia is to be employed; they should be made 
in latticework fashion, as ad- 
vised by Dr. W. Meyer.* The 
incisions should not extend 
through the skin, but well 
through the epithelial layers 
down to the corium. The 
point of these incisions should 
not be nearer than half an inch 
to the margin of redness (Fig. 
45). The lines should be about 
one inch long and about half Fre. 45,—Zigzag incisions, actual length. (After Meyer.) 
an inch apart and parallel 
with each other, forming a zigzag fence or latticework entirely encircling 
the inflamed area. In these cases the disease has frequently been arrested, 
the discoloration extending into the angles of the latticework incision, 
but not crossing the incised lines. When the arm or leg is involved in 
its entire circumference, two complete circles of the latticework incision 
should be made, one above and one below the erysipelatous area. When 
a mixed infection occurs, and when the swelling is great and gangrene 
threatened as a result of the extensive exudate, parallel and sufficiently 
deep incisions directly through the swollen parts should be made to 
lessen tension, and these wounds treated by a moist bichloride dressing 
(1-to-8,000), covered over with cotton batting. 

Certain constitutional measures aid in the success of the local treat- 
ment. The bowels should be kept open and the most careful nourish- 
ment should be ordered. The patient shonld be isolated at the earliest 
suspicion of the disease and placed by preference in a large, warm, well- 
ventilated room. All dressings should be strictly antiseptic, the attend 
ants should bathe their hands in 1-to-500 bichloride solution, all instru- 
ments should be boiled as soon as used, and every precaution exercised 
to prevent spreading of the disease. The surgeon, while visiting a 


Margin of Crysipelatous redness 
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* “ New York Medical Record,” March 15, 1890. 
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patient with erysipelas, should wear a gown moistened in 1-to-2,000 
bichloride solution, and should bathe the hands, face, beard, and hair in 
the same before visiting other surgical cases. All furniture in the room 
should be well washed in 1-to-500 bichloride solution, the bedclothes 
boiled, and mattress and pillows burned to prevent further infection. 

The prognosis in erysipelas is favorable in the vast majority of cases, 
and this should encourage us in advising artificial inoculation of this 
disease in certain cases of malignant neoplasm, as in sarcoma, in which, 
without any doubt, cures have been effected by the institution of acute 
septic infection. 

A disease milder in type and somewhat similar to erysipelas, which 
in all probability is an infectious, non-suppurative dermatitis, is met 
with at times in the persons of those who are brought in contact with 
the skins and meat of animals. Pain is slight, and usually confined to 
the point of infection. It has been called erysipeloid, but is so rare that 
it does not call for special mention. 

Hospital Gangrene.—Hospital gangrene, formerly one of the most 
terrible of all the infectious diseases connected with the treatment of 
wounds, has practically disappeared since the introduction of aseptic 
and antiseptic surgery. During the civil war it caused the destruction 
of several thousand wounded soldiers. The epidemics that occurred 
then seem to have been fatal by reason of improper nourishment and 
lack of cleanliness. It occurred more frequently in the fall and winter 
than in the summer months. Cases are so rarely met with now that no 
experimental investigations have been made to determine the peculiar 
micro-organism of this disease. In some experiments upon animals Koch 
discovered an organism, a streptococcus, which had a diameter of about 
0°5 w, which produced gangrene and was always present in his experi- 
ments upon mice. It is likely that this organism is closely related to the 
streptococcus of erysipelas, but it is more destructive. The tissues be- 
come swollen and discharge an enormous quantity of yellowish serum. 
During the civil war almost fifty per cent of the cases proved fatal ; the 
cause of death was a severe form of septicemia, due to the absorption of 
the products of decomposition in the tissues involved. The treatment 
then was to destroy the infected area with the actual cautery, or, as 
Hamilton recommended, with pure bromine. 

Actinomycosis.—The germ of actinomycosis (actinomyces), a disease 
quite common in animals, is rarely met with in man. It is classed with 
the fungi. It was described by Bollinger in 1877, and seen by James 
Israel in man a year later (Warren). To the naked eye the organism 
appears to be about the size and shape of a millet seed, yellowish brown 
or green in color, soft in consistence ; under the microscope it consists of 
clusters of wavy, bushy shreds, or club-shaped_ projections (Fig. 46). 
The most common seat of infection in man is the mouth, or it may be 
ingrafted upon any abrasion of the skin. It is characterized by inflam- 
mation and swelling, of a slow chronic type, with indurated margins to 
the sinuses formed by the discharge of serum and pus, which is usual in 


this disease. The fungus is not a pyogenic organism, hence the pus is 
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due to a mixed infection. When the gum is infected the bone also be- 
comes involved and breaks down. The disease progresses slowly as a 
rule. The diagnosis rests upon the recognition of the peculiar millet-seed 
particles discharged from the swelling which can be seen under the 
microscope if not by the naked eye. 

The disease may attack the lungs through the respiratory tract, 
or make its way through the mediastinum and attack the deeper 
organs ; or pass into the alimentary ca- fh 
nal and produce fatal results. Iodide A 


of potassium in large doses has destroyed \ , 
the organism in a number of cases and \ VW 
should be faithfully tried before resort- WY 
ing to operation. Every effort should be i 

made to remove all the tissues involved ge \ : 


in the early stages of the disease, and 
careful disinfection should be made with 
a strong solution of bichloride of mer- 
eury. Local use of nitrate of silver has 
succeeded in destroying the fungus and 
producing a cure when applied early in 
the history of infection. 

Anthrax. — Anthrax (‘‘milzbrand,” 
** splenic fever,” ‘‘ charbon,” ‘‘ malignant 
pustule ”), a disease frequent in animals 
in certain portions of Europe, less fre- 
quent in the United States, attacking by Fie. 46.—Actinomyces (ray fungus) with one 
preference cows, sheep, and horses, is a ee eee 
rarely met with in man. 

The specific germ, the bacillus of anthrax (Figs. 47 and 48), was dis- 
covered in 1850 by Davaine and Rayer. Under the microscope they ap- 
pear as bright, transparent rods, with slightly rounded or swollen ends, 
giving a dumb-bell appearance, are from 3 to 6 w in length and 1 to 15 w 
in width, do not possess spontaneous movement, are aérobic, and perish 
in moist heat at 54° C. In chains of three or more links, they are com- 
pared to the articulation of the phalangeal bones or joints of bamboo 
rods (Warren). In sporulation, according to this author, the first indi- 
cation is a thickening in the middle of the rod, which soon becomes a 
bright spot of irregular outline. In fresh bouillon at a temperature of 
37° C., where a generous supply of oxygen can be obtained, the spore 
soon loses its glistening appearance and increases in length. The envel- 
oping membrane gives way and the young bacillus projects from the 
opening ; the shell finally disappears and the completely developed bacil- 
lus is hatched out. Spores do not develop in the living body or in the 
cadavers of animals dead from this disease. Before sporulation the bacil- 
lus is readily destroyed by a temperature of 54° C., but it is exceedingly 
difficult to destroy the spores. While the action of the gastric juice is 
usually fatal to this organism, the spores are unaffected and pass into the 
small intestine, where they develop. Infection in man is most frequently 
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through a slight wound in the skin, and occasionally through the respira- 
tory tract. Those engaged in handling hides and caring for animals are 
most frequently affected ; the bite of flies has also been known to con- 
vey this organism into the body. The period of incubation is from 
one or two hours up to as many days. In the 
few cases that I have seen infection has been 
rapid. In one instance the patient was inocu- 
lated on the side of the nose by a fly. Within 
an hour the infected point became painful and 
within six hours this area was deeply injected 
Fie. 47.—Blood from a mouse v ‘A 
with anthrax, dried on the and swollen. The tension was relieved by a cru- 
maar cre SP i ede cial incision under cocaine anesthesia, and the 
cil x 700, (Koch). >a immediate injection of bichloride solution (1 to 
1,000) into the wound and the tissues surround- 
ing it.-arrested the spread of the bacilli. In neglected cases the tissues 
at the seat of inoculation may become gangrenous, and as infection pro- 
gresses there is high fever, nausea, vomiting, headache, disturbance of 
circulation and respiration, in severer cases, ending in convulsions. In 
these cases the bacillus enters the circulation and is distributed through 
the blood to all the organs. The treatment of malignant pustule de- 
mands the thorough saturation of the tissues about the wound by the 
subcutaneous injection of a 1-to-1,000 solu- 
tion of corrosive sublimate. Immediate ex- 
cision of the point of inoculation or thorough 
destruction with the cautery will suffice 
when the injection is not possible. After 
free incision in neglected cases, hot aseptic 
poultices should be applied. According to 
Warren, the bacillus pyocyaneus has been 
found to exert an inhibitory action upon 


the development of the anthrax poison, and x 

it is yet possible that this organism may be Fie. 48.—Anthrax bacilli joined together 

employed as a therapeutic agent. hours’ old culture of Ehe leet 
Glanders.—Glanders (farcy) is a disease guinea-pig in humor aqueus. x 650. 


‘ E : Koch. 
met with chiefly in horses, but it can be Ea 


transmitted, with the exception of cattle, to other domestic animals, 
and also to man. It is caused by the introduction of a specific ba- 
cillus which was first positively demonstrated by Loeffler and Schultz. 
They are delicate rodlike bodies, growing in the presence of oxygen 
at a temperature ranging from 25°C. to 40° C., and are without mo- 
tion. They enter the body usually through an abrasion of the skin 
or mucous membrane, or may be carried into the System by the re- 
spiratory apparatus. It has been shown that in all probability they 
can pass through the unbroken skin and through the hair follicles 
This organism is killed at a temperature of 55°C. It occurs matt 
frequently in persons who work among horses, from which animal the 
disease is usually contracted. It has been known to attack the con- 
junctiva and the mucous membrane of the nose, but is more frequently 
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met with in the integument. In the mucous membrane of the respira- 
tory tract and in the skin it is characterized by the presence of peculiar 
nodules, varying in size, and metastatic nodules are found in the deeper 
vessels (Tillmanns). In the acute form, destruction of the tissue involved 
is exceedingly rapid, with all the symptoms of severe general sepsis : 
pain in the back, joints, and limbs, high fever, and marked destruction 
or tissue at the seat of infection ; lymphangitis, with widespread inflam- 
mation of the skin overlying the lymphatics, with suppuration, are 
also symptoms of this disease. In the 


mp subacute or chronic form, the local 
4 . 

ck? tales Symptoms are less manifest, but me- 

7 ! -24 . iar . baie 

Pal We & : tastases in the spleen, liver, kidneys, 
ad We ~ &. and other viscera occur. When found 
Rin Be. vi in the tissues, the glanders bacilli are 
Ucne in parallel groups or collections. The 
NZ 8, 


diagnosis of the disease must depend 
upon the peculiar appearance of the 
nodes and the association of the person 
’ attacked with animals known to have 
Pro, 40. Bacillus of glanders. Fore cultures the disease. Tillmanns suggests a 
oS ea x 100. (Frinkel ready method of diagnosis: Inject the 
discharge from the suspected case into 
the peritoneal cavity of a male guinea-pig, and if the disease be glan- 
ders, in two or three days there will occur invariably swelling of the 
testicles, which increases during the next few days. In the treatment 
of this disease, as in all local affections, it is essential to destroy as 
early as possible the germs at the seat of infection. As advised in tet- 
anus and anthrax, free incision, the use of the Paquelin cautery, ora 
free introduction of a 1-to-1,000 bichloride solution may be employed. 
When it occurs in the conjunctiva, of course this can not be done, but 
the eye can be thoroughly bathed with a strong bichloride solution, care 
being taken to wash out the excess of the solution. 
Tetanus.— Tetanus, or ‘*‘ lockjaw,” is an infectious disease caused by 
the lodgment in a wound of the skin or mucous surface of a specific micro- 
organism known as the ¢tetanws bacillus of Nico- 
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lier. Itis one of the smallest bacilli and develops ds s 

by sporulation. The spore or seed developing in J ? 
one end causes this to swell, giving the rod a to? Y 
shape like a tack or drum-stick (Fig. 50). Its “ rd 

habitat is the soil, decomposed fluids, manure, © Ae, Kf 
and in the purulent discharge of a person affected \ \ 

with this disease. It is slightly motile, and is ont 
classed among the obligate anaérobic organisms 4,4 50Tetanus bacilli with 
—that is, it ean not live where it comes in con- spores from an agar culture. 


P “ x 1,000. (Kitasato.) 
tact with the oxygen of the atmosphere. It is 


difficult to destroy the spores, and pus containing them has been dried 
for sixteen months, yet produced lockjaw when introduced under the 
skin of animals, They are readily killed when exposed to a tempera- 
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ture of 100° C. (212° F.). The toxic product or ptomaine of the tetanus 
bacillus, separated from these organisms by germ-free filtration, will, 
when introduced into the blood of animals, produce typical tetanus, but, 
as with other toxic products, it is not apt to prove fatal, since the symp- 
toms are only temporary, the bacillus itself being necessary to prolonged 
sepsis. The bacillus of Nicolier, so far, has not been found in the blood 
or in any of the central organs. It is evident, therefore, that 1t remains 
near the wound of infection, where it generates a violent polson, which is 
absorbed and produces rapid infection and the convulsions peculiar to 
this disease. aH 

The time which may elapse between the receipt of the injury and the 
appearance of the muscular spasms varies from a few hours to several 
weeks; usually within the first three weeks after the injury. The earlier 
symptoms refer to an unusual degree of irritation and pain in the wound, 
which is apt to be out of proportion to the degree of inflammation pres- 
ent. The sense of pain is often referred along the sensory tracts toward 
the centers. Irritability, a sense of unusual muscular excitability, a 


Fie. 51.—Opisthotonos. (After Charles Bell.) 


feeling of malaise and apprehension, are among the symptoms which pre- 
cede the convulsive attacks. The muscles supplied by the motor fila- 
ments of the fifth nerve are among the earliest to respond to this abnormal 
stimulus, hence the commonly accepted term of lockjaw. In the milder 
cases the tonic spasms may be altogether confined to these muscles. In 
severer cases the sense of distress is referred to the epigastric region, and 
this is followed by tonic muscular contraction, commencing with the 
diaphragm, and involving in quick succession the muscles of the jaws, 
larynx, and back of the neck and dorso-lumbar region. Respiration is 
interrupted, the expression of distress is extreme, the face becomes 
cyanotic, and death may occur from fixation of the respiratory muscles. 
The chief distortion is that of more or less complete extension of the 
spine (opisthotonos). An exaggerated illustration of this condition is 
given in Fig. 51, from the well-known picture of Sir Charles Bell. 
When the tonic spasms are confined to the anterior muscles, and the 
body is bent forward, the condition is known as emprosthotonos, and if 
curved laterally, plewrothotonos. The spasm continues until the muscles 
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are unable longer to contract, when a gradual and partial relaxation 
occurs. Successive attacks follow rapidly, being precipitated by the 
slightest cause, as the jar communicated by walking upon the floor, 
or the contact of the hair or clothing upon the hyperesthetic integu- 
ment. Occasionally the muscles near the infection are first seized with 
convulsions, as in the muscles of the calf when the foot is the seat of 
lesion. 

Notwithstanding the violent nature of this affection, the mind, in the 
great majority of cases, remains clear until carbonic-acid poisoning occurs 
from prolonged fixation of the respiratory muscles. The pulse and tem- 
perature vary between great extremes, records of the former running 
from the normal up to 160 beats per minute, and of the latter from 98°5° 
to 112° F. The intense heat which is premonitory of a fatal termination, 
and which continues for a considerable while after death, is supposed to 
be due to coagulation of the albuminoid principle of muscle, the myosin 
(Fricke). Death may take place in a single paroxysm, or the patient 
may survive a number of attacks. 

Prognosis.—The danger of death diminishes if the patient survives 
the seventh day (Prof. D. W. Yandell), although the vast majority of 
cases end fatally before this. The gravity of the prognosis usually de- 
pends upon the violence of the paroxysms, the rise in pulse and tempera- 
ture being also proportional to the severity of the convulsions. The 
period which elapses between the receipt of the accident and the appear- 
ance of the tetanic spasms is not without importance in prognosis, the 
chances of recovery being increased with the longer interval. The death 
rate in those cases in which tonic spasms occurred within two weeks after 
the injury is 62 per cent ; from 14 to 21 days, 17 per cent ; 21 to 44 days, 
17 per cent; 50 per cent of all fatal cases terminate within seven days 
after the first paroxysm; 33 per cent from the seventh to the tenth day. 

Diagnosis.—Hysteria is more apt to be mistaken for tetanus than 
any other disease. In hysteria there is usually no elevation of tempera- 
ture, and the symptoms of great and acute distress are wanting. Hys- 
teria occurs chiefly in females ; tetanus, in a large majority of cases, in 
the opposite sex. It may be necessary at times to differentiate between 
the tetanoid spasms of strychnia poisoning and true tetanus. 

Strychnia tetanus ensues within a few minutes after the poison has 
been taken; the muscles of the jaw are not first affected as in tetanus, 
and are not always rigid during the attack. The convulsive movements 
in strychnia poison are of short duration, and complete relaxation 
occurs, while in tetanus the muscular rigidity is continuous. 

Hydrophobia may be distinguished from tetanus in the character of 
the lesion which causes it, the peculiar clonic or interrupted spasm of 
the muscles, especially those of the larynx, and in the generally longer 
period of incubation in rabies. 

The post-mortem changes are chiefly noticeable in the spinal cord 
where there occur extravasations of blood in the interstitial connective 
tissue of the cord and peripheral nerves and a granular infiltration of the 
nerve cells (Tillmanns). In the wound there is hyperemia and swelling 
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and usually great pain. Suppuration does not occur unless some pyo- 
genic organism has produced in the wound a mixed infection. 
Treatment.—If a wound has been in contact with earth or other germ- 
carrying media, it should be immediately disinfected by immersion for 
fifteen to thirty minutes in bichloride solution (1 to 1,000), protected 
afterward by a moist sterilized dressing. When there is a deep punc- 
tured wound, as from a nail thrust in the sole of the foot, a syringe 
should be used to force the antiseptic solution in thoroughly, and all 
foreign matter should be carefully removed. This precaution should be 
taken in all cases. If infection has been established before the wound is 
seen by the surgeon, it would be well to attempt destruction of the nests 
of bacilli in the immediate vicinity of the abrasion in the hope that by de- 
stroying these the supply of ptomaines may be cut off and a fatal ter- 
mination prevented. For this reason I would be in favor of injecting 
bichloride solution into the wound in all directions. Free excision may 
be performed in suitable cases, as this has occasionally proved success- 
ful. To relieve pain and spasm, the subcutaneous use of morphia is 
advised. Chloral hydrate, forty to seventy grains at a dose, per rectum, 
has been recommended. The percentage of deaths among cases treated 
with chloral hydrate, as given by Kane, was ninety-four out of one 
hundred and thirty-four. Tillmanns states that in ninety-three cases 
treated with chloral hydrate in combination with other remedies there 
were thirty-three deaths. This writer also recommends chloroform in- 
halation. De Renzi reports the cure of three out of five cases. His 
treatment is to place the patient in a dark room, plug his ears with cotton 
in order to shut out all sound, and allow no one to approach the patient 
except his attendant, and that in the gentlest manner possible ; isolation 
should be absolute. There should be no light in the room, and a strictly 
fluid diet is given. For the relief of pain he recommends belladonna and 
ergot internally. Lately the treatment of this disease by the use of 
tetanus antitoxine is advised. According to R. T. Hewlett, tetanus anti- 
toxine is obtainable in three forms, viz., (1) blood serum ; (2) dry form, 
one gramme of which corresponds to ten cubic centimetres of the serum ; 
(8) the serum may be precipitated with alcohol, and the precipitate dried 
(Tizzoni’s antitoxine), which is the most concentrated form (Senn). The 
dose varies from five or six cubic centimetres to as high as one hundred 
and sixty-seven cubic centimetres. This quantity was given by Roux, 
and caused no general disturbance beyond producing urticaria. Such a 
large dose will rarely be required. Henle recommends from twenty to 
forty centimetres of the fluid serum for the first day, followed by ten to 
twenty cubic centimetres every six to twelve hours afterward. (One 
gramme of dry serum is equal to ten cubic centimetres of the fluid se- 
rum.) With Tizzoni’s antitoxine the dose is two grammes to begin with, 
and 0°6 of a gramme in subsequent doses. It is administered by hypo- 
dermic injection with a syringe sufficiently large to necessitate only a 
single puncture. Antiseptic precautions should be taken in its adminis- 
tration. It should be given as soon as the disease is recognized. The 
quantity necessary will increase rapidly with the duration of the disease. 
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Hewlett suggests, on account of the prophylactic action of antitoxine 
in rendering the body proof against tetanus, that it should be adminis- 
tered early in cases where this infection is strongly probable. Injections 
of five cubic centimetres will suffice (Senn). 

Malignant Gidema (Gangrene foudroyante).—The bacillus of malig- 
nant edema resembles somewhat the bacillus of anthrax, but is not quite 
so large; it is capable of movement, and is found in parallel groups or 
in chains of three or more, forming long curvilinear bands. By Loeffler’s 
method, of staining delicate lateral cilia may be demonstrated. It is 
anaérobic, and in the presence of even a small quantity of oxygen its 
power of motion ceases. It reproduces its kind by sporulation, and the 
spores may be seen either in the center or end of the rod. It was.called 
by Pasteur the Vibrion septique. It is found in fertile soil, foul water, 
and in decomposed matter. It measures 3°0 to 3°5 uw in length and about 


Fie. 52.— A, bacillus of malignant edema. J, spore formation. (After Tillmanns.) 


1:0 win breadth, and has pointed or rounded ends. In laboratory cul- 
tures with a temperature of 98 to 99° F. by the end of twenty-four hours 
the spores make their appearance. 

Fortunately, malignant cedema is rarely met with in man, since it is a 
very fatal disease. The bacillus seems to possess the property of pro- 
ducing rapid decomposition of the tissues with which it comes in contact. 
When it does attack man it usually finds a lodgment in necrotic or 
gangrenous tissue. As a result of the decomposition caused by this 
saprogenic organism (campos, putrid, yevvar, to beget) gases are generated 
which produce extensive emphysema of the part involved. The rapidly 
gangrenous processes, of which many epidemics were reported in military 
hospitals in former days, were probably due to the presence of this 
then unrecognized micro-organism. The virulence of the toxic products 
(ptomaines) of malignant cedema is demonstrated in the fact that death 
occurs from their absorption before suppuration is established in cases 
where pyogenic bacteria are numerous. When the disease is established 
the thorough removal of the infected area and the prompt and vigorous 
use of antiseptics is indicated. 

Foot and Mouth Disease.—Foot and mouth disease (aphthe epizoo- 
ticee, so named from the vesicular eruption found in the mouths and 


clefts between the hoofs in animals) is a rare acute infectious disease, 
4 
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transmitted to man from domestic animals, especially cows, sheep, and 
hogs, less frequently from horses and dogs ; it is communicable to man 
by infection through a wound or abrasion of the skin or mucous Inem- 
brane, or by drinking milk from cows upon whose udders the vesicular 
eruption characteristic of this disease is present. The specific micro- 
organism has not yet been demonstrated. The symptoms as given by 
Tillmanns in stomach infection are stomatitis, gastro-enteritis, with fever, 
and a vesicular eruption scattered over the body. When infection 
through a wound takes place there is swelling (local and extending along 
the lymph channels) and later eruption. As a rule, it is not fatal in 
adults, but it has destroyed children of low vitality. The treatment is 
chiefly local and does not differ from that recommended in glanders. 
The general treatment should look to sustaining the vitality of the patient 
by proper nourishment until the violence of the disease passes by. 

Hydrophobia.—Hydrophobia, or rabies, is an infectious disease ac- 
quired from the bite of a dog, wolf, or other animals of that group. <A 
specific micro-organism has not yet been satisfactorily demonstrated. 
Pasteur has obtained by his experiments upon animals by continuous 
transference of the disease an antitoxine of rabies which is constant in 
its effect. It is obtained from the spinal cord and brain of inoculated 
animals. By the use of this substance he was able to immunize healthy 
dogs from the bite of mad dogs. His experiments have with seeming 
success also been carried on in human subjects, in Europe and in New 
York city, by Dr. Paul Gibier, a pupil of Pasteur, but as yet the dem- 
onstration of immunity in man is not entirely accepted. It is believed 
that, as in tetanus, the micro-organism of hydrophobia remains in the 
wound of infection, generating the toxic products, which, being carried 
by the circulation to the spinal cord and brain, cause hyperemia, irrita- 
tion, and the convulsions which follow as one of the symptoms of this 
disease. According to Tillmanns, ninety per cent of cases of hydropho- 
bia in man result from the bite of the dog; cats and wolves, four per 
cent ; foxes, two per cent. 

The period of incubation varies from two weeks to as much as one 
year, in which time the wound of infection may be entirely healed. 
When systemic infection begins it is usually characterized by a feeling 
of uneasiness and depression ; in rare instances pain is felt in the wound, 
and in from one to several days convulsive movements of the pharyngeal 
and respiratory muscles occur. The reflexes are all exaggerated, and the 
effect is similar to that in tetanus. The convulsive seizures gradually 
increase in severity, and death follows, due to exhaustion from inability 
to swallow, as well as from the depressing influence of the virus. Ac- 
cording to Charcot, the principal lesions met with in the deadhouse are 
inflammatory changes in the nuclei of the motor nerves. The diagnosis 
of rabies must depend chiefly on the knowledge of the inoculation from 
an animal either known or properly suspected of being rabid. The first 
indication in treatment is to neutralize the virus immediately. In the 
case of a child which was bitten by a dog that had been isolated for sus- 
pected rabies, within ten minutes after the infection I injected a 1-to- 
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1,000 bichloride solution in the wound and into the tissues for an inch 
around. Not the slightest evidence of any form of infection occurred in 
this wound. The dog, however, was not rabid, as it is living and healthy 
now, five years after the accident. A free excision of the wound or the 
application of the Paquelin cautery is also advised. Labial suction of 
the part should be made as soon as the bite has been received. In 
the method of immunization or protective inoculation as practiced by 
Pasteur the immunizing fluid of the proper strength is injected subcu- 
taneously, and by preference in the abdominal wall. It should be fresh 
and absolutely sterile, and it is advised to make the injections mild in 
character for the first treat- 
ment, and in three or four 
days to increase the quantity 
gradually. There is noth- 
ing in the Pharmacopceia 
which has any special effect 
on this disease. The treat- 
ment is to keep the patient 
in a dark room, as free from 
noise and disturbance as pos- 
sible. Reasoning from the 
beneficial effects obtained by 
the antitoxine of diphtheria, 
I would not hesitate to ad- 
vise the trial of the method Fia. 53.—Tubercle bacilli (lung). x 700. (Koch.) 

of Pasteur in hydrophobia. 

Tuberculosis.— Tuberculosis is an infectious inflammation of low grade 
caused by the Bacillus tuberculosis and characterized by the formation 
of nodules or tubercles, and never suppurating unless by mixed infection 
with pyogenic bacteria. No tissue or organ is exempt. In surgical prac- 
tice tuberculosis of the lymphatic glands, bones, joints, skin, mucous 
surfaces, and periosteum are the principal lesions. The study of tuber- 
culosis is not second in importance to any other disease, since one tenth 
of all who die perish from this affection. 

The specific organism was discovered by Robert Koch in 1882. It 
varies in length from 1°5 to 3°5 wand 0°2 in breadth, and is slightly 
curvilinear in shape, with rounded ends. It is non-motile, does not 
form chains, but is frequently observed in pairs or bundles. It multi- 
plies by sporulation, and a single rod may contain as many as Six spores, 
recognized as clear bright spots which do not take the ordinary stain. 
While thriving best in a medium containing oxygen (aérobic), it can exist 
without it, and is therefore classed with the facultative organisms. In 
the giant cells of the tuberculous process it is found in large numbers, 
usually collected in the periphery of these bodies. In tubercular nod- 
ules or foci which have undergone cheesy degeneration the bacillus is 
rarely met with, but the caseous material found in the nodules is rich 
in spores, from which infection may readily take place. 

The bacillus of tuberculosis may be carried into the tissues through 
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abrasions of the skin or find its way into the system through the re- 
spiratory or alimentary tract. It is believed the chief source of infection 
is in the expectorated matter from individuals who are afflicted with pul- 
monary tuberculosis ; it retains its vitality in sputa which has been dried 
for three years, and the dust about hotels and localities where consump- 
tives congregate, where strict hygienic rules for the destruction of 
expectorated matter are not carried out, is rich in germs which readily 
produce tuberculosis. Probably the next in importance as a source of 
infection is cow’s milk, and this is particularly true in regard to children. 
Tuberculosis is exceedingly prevalent in cattle, especially in herds that 
are kept in or near large centers of population.* The bacillus tuber- 
culosis is found not only in the milk of cows with tuberculosis of the 
udder, but in those affected with general tuberculosis with seemingly 
healthy milk bags.t In unsterilized milk, germs of tuberculosis (and 
other diseases) may be lodged in the mouth, where frequent abrasions 
constantly occur. Infected meats not sufficiently cooked may also carry 
these germs into the system. From the buccal walls they find their 
way into the lymphatic channels 
and soon produce tuberculous 
changes in the lymphatic glands 
beneath the jaw and in the neck 
(the so-called ‘‘ scrofula” of an- 
cient writers). Even when swal- 
lowed, the vitality of the bacillus 
is not impaired by the action of 
the gastric juices, nor even by the 
toxic products of decomposition. 
When the bacillus of tuberculosis 
is lodged in the tissues it estab- 
Fie. 54.—Giant cell with tubercle bacilli 700. rite : Coe Bane inflamma 
Aa. (Koch.) re tion of mild type. The cells of the 
part immediately in contact with 
these organisms undergo proliferation, and a tubercular nodule is formed. 
At the center of the nodule the bacilli perish first, while at the periphery 
their proliferation continues, and they advance with the process of in- 
flammation toward the surrounding tissues. Examination under the 
microscope shows the nodule to be composed of leucocytes, epithelioid 
and large ‘‘ giant” cells, all held together in a nodular mass by a delicate 
reticulum. Even the mild degree of inflammation which this organism 
produces attracts leucocytes which wander through the vascular walls to 
the intervascuiar spaces and form so-called <‘] ymphoid ” cells, which 
appear near the periphery of the nodule. Between the giant” cell and 
these the epithelial cells are found (Senn). 
In the fibrous tuberculous nodule connective-tissue proliferation pre- 
dominates. The. nodule is grayer or more pearl-like in appearance and 
there is no well-marked reticulum. 


* Dr. R. G. Freeman, “N. Y. Med. Record,” March 28, 1896. 
TIbid. Bang. Schmidt's “ Jahrb.,” 2385, p. 22. 
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The third variety, the hyaline nodule, is occasionally met with, 
caused, as is supposed, by hyaline degeneration of the reticulum. 
According to Senn, Chiari regards this as a benign change opposed to 
caseation, which latter process favors infection. The tendency of both 
the reticular and fibrous tubercular nodules is toward caseation, which 
begins, as already given, in the center of the nodule and advances with 
the extension of the inflammatory process. This caseous material is 
composed of the débris or wreck of all the cells that have undergone 
destructive metamorphosis, evidently resulting from lack of nutrition 
in the center of the nodule as well as from the chemical action of the 
ptomaines produced by the bacilli (Vissman). Occasionally the investing 
connective-tissue capsule is found to have undergone a calcareous change 
in the effort to confine the infectious spores. Certain individuals are 
more prone to infection by the bacilli of tuberculosis than others, due, in 
all probability, to diminished normal resistance of the tissues. 

The forms of tuberculosis which come within the domain of surgery 
will be considered in the chapters which treat of the different regions of 
the body involved. 


CHAPTER V. 
SYPHILIS. 


Syphilis.—Syphilis is an infectious disease confined to the human 
family, and affecting in a varying degree the nutrition of all the tissues 
of the body. The specific micro-organism of this disease has not yet 
been satisfactorily demonstrated. In 1884, Lustgarten, dermatologist to 
Mount Sinai Hospital, in the examination of 
discharges from specific lesions and in the 
exudate of syphilitic ulcers, found a bacillus 
which he believed to be the specific infective 
agent. He described it as a straight or curved 
bacillus, resembling the tubercle bacillus, but 
differing somewhat in reaction from staining. 
-3t It is usually curved, or at times ‘‘S ”-shaped, 
ages es' Se. y2 with knoblike swellings on the ends, 3°5 to 


Fre, 55, — Wandering caine 4 in length and 0°25 to 0°3 w in diameter. 

yy cue x 1,080. Cut Tustgarten also described the presence of 

spores in this organism. They are not found 

free in the tissues, but inclosed in cells about twice as large as blood- 
corpuscles, one or two in a single cell, occasionally more. 

Eve and Lingard, in 1886, obtained in cultures from the blood of 
syphilitic patients who had not undergone mercurial treatment. bacilli 
which in form and dimensions resembled the tubercle bacillus and which 
stained readily by Gram’s method, but not 
by Lustgarten’s (Sternberg). 

Other investigators claim to have found 
Lustgarten’s bacillus in preputial smegma. 

In practice, two distinct forms are met 
with—namely, the acquired and the inher- 
ited. : é 

Acquired syphilis ensues when the specific “ = @ GY C)\eex7 
virus is carried into the lymph or blood chan- a eae Pee Repel 
nels of a human being not syphilitic at the peor taes Mito st 
time of inoculation. wie 

While it is generally believed that an abrasion of the skin or mucous 
surface is essential to the absorption of the virus, it is extremely proba- 
ble that, if it is brought and kept in contact with the thin unbroken skin 
or mucous membranes, absorption may occur. A disease, the germs of 


which are transported within the spermatic elements, and with such po- 
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tency that the impregnated ovum is affected, can, under favorable condi- 
tions, in all probability be transmitted by unbroken cutaneous or mucous 
surfaces through which it is demonstrable that the absorption of other 
elements occurs. 

The chief source of the contagion is in the fluid which transudes from 
the surface of the initial lesion or ulcer (chancre), and, next in order, 
that from mucous patches. The blood of a syphilitic patient also carries 
the poison and produces the disease if injected into or inoculated upon 
the tissues of another. The same is true of the matter or fluid from 
the cutaneous lesion of the secondary stage of Syphilis. It is doubt- 
fulif the lesions of tertiary syphilis are capable of reproducing the dis- 
ease. 

Saliva from a syphilitic subject, unmixed with the discharge from 
mucous patches, fails to produce syphilis. Seminal fluid from a syphi- 
litic man, in any stage of the disease, is held to be not directly contagious. 
However, the mother may acquire the disease from a child in utero, the 
child being syphilitic from the spermatozoa. Milk from a woman in any 
stage of syphilis will not produce the disease if injected into the tissues 
or ingested as food. 

The transudation from a fissure in the nipple of a syphilitic nurse 
will, if lodged in an abrasion upon the lips, tongue, or buccal wall of the 
child, produce the specific disease in a non-syphilitic subject. On the 
other hand, a syphilitic child may inoculate a healthy nurse. The urine, 
tears, and-sweat of syphilitic patients do not convey the specific virus. 
Pus from a vaccine pustule on a syphilitic subject does not convey the 
virus of this disease even when the vaccination is successful. If, how- 
ever, blood or the fluid from any early syphilitic lesion is mingled with 
the pus, syphilis results. ; 

While the most frequent seat of inoculation is upon the genital organs, 
or in their immediate vicinity, it may occur at any part of the body. 
Physicians are frequently inoculated on the finger in examining patients 
and in like manner they may transfer the virus to others. Dentists and 
barbers may also transfer the virus from a syphilitic to a non-syphilitic 
subject. The contagion may be direct or indirect. In the former, the 
virus of a specific ulcer is brought directly in contact with an abrasion 
upon a non-syphilitic subject. In the latter, the poison adheres to some 
intermediate agent, and thence is conveyed to the abrasion.* 

The clinical history of a typical case of acquired syphilis left without 
treatment, and in a certain proportion of cases in which treatment is in- 
stituted, is divided by usage into three stages—primary, secondary, and 
tertiary. In a majority of cases, when properly managed, the later mani- 
festations may be eliminated, and the secondary stage made shorter and 
less severe. : 


* In one of my cases the inoculation occurred in a fissure of the lip in the person of a mer- 
chant who was using a glass in common with a customer in sampling wines. In 1883 a patient 
presented himself at the clinic who had had a specific ulcer and syphilis resulting from being tat- 
tooed upon the arm. The operator moistened the point of the needle with saliva in which the 
virus from mucous patches was mingled, and thus conveyed it into the integument. 
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The primary stage includes: 1, absorption of the virus ; 2, the ulcer ; 
3, local lymphangitis and adenitis. 

The symptoms which belong to the second stage are the cutaneous 
eruptions, mucous patches, fever, arteritis, condylomata, alopecia, iritis, 
and general adenitis. In the tertiary stage the pathological changes are 
chiefly confined to the arteries, viscera, bones, the integument, and the 
subcutaneous and submucous connective tissues. This is the period of 
gummy tumors, connective-tissue formations, arterial occlusion, and deep 
ulcers of the skin and mucous membranes. 

The usual duration of the first stage is from six to nine weeks. Sec- 
ondary symptoms may, however, appear at the fifth or sixth week from 
the date of inoculation. On the other hand, in rare instances, they may 
be delayed to between the third and sixth month. The limitation of the 
stages of this disease is in great part arbitrary. 

The duration of the second stage varies from the fifth or sixth week 
(or in delayed cases the sixth month after contact) to about the end of 
the first year after the inoculation. 

The tertiary stage begins at the end of the preceding stage, and may 
last indefinitely. 

First Stage.—When the specific virus is brought in contact with a 
broken cutaneous or mucous surface, absorption may begin at once or 
be delayed for a considerable period. The abrasion may be so insignifi- 
cant that the patient’s attention is not attracted to it, and, although the 
virus is lodged in it, it may heal over within a few days. If subjected 
to irritation by friction, or the simultaneous inoculation with the virus 
of phagedenic ulcer or other virus, inflammation supervenes, and an ulcer 
more or less phagedenic in character appears. 

Absorption takes place chiefly through the lymphatics. It may occur 
through the blood vessels, and it is possible that in those cases in which 
constitutional symptoms appear with great rapidity and severity, the 
dissemination of the virus takes place in this latter way. 

The rapidity of lymphatic absorption varies. There is usually a 
period of about three weeks from the time of lodgment of the virus until 
the local inflammatory process is recognized. That the specific virus 
has passed into the neighboring lymph channels before the appearance 
of the ulcer (chancre) seems satisfactorily proved in the repeated experi- 
ment of freely excising the initial lesion at its earliest appearance, in 
which cases constitutional infection was not retarded or prevented. 

The ulcer of syphilis always appears at the point where absorption 
of the virus took place. From the inoculation to its appearance, the 
lapse of time is usually about three weeks—not less than ten days + occa- 
sionally delayed as many weeks. Its duration varies from two to ten 
weeks, occasionally longer. It often begins as a small papule, from the 
covering of which a clear serum escapes, or from the beginning it may 
exist as an erosion. There may be one or many, owing to the number 
of points simultaneously inoculated. 

An uncomplicated initial lesion, not subjected to irritation, does not 


tend to ulcerate. It is usually circular or oval in outline, is shallow in- 
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creasing gradually in depth from the periphery toward the center, and 
its surface is covered with a yellow serous transudation. 

Grasped between the thumb and finger, it is found to be indurated, 
but not painful. The induration is closely limited to the sore, and termi- 
nates rather abruptly, not fading off gradually in a wide infiltration of 
the skin or neighboring tissues. 

When the specific ulcer of syphilis is inoculated with pyogenic bac- 
teria or a virus which induces phagedena, its peculiar character is lost, 
and it becomes in appearance and behavior a non-specific sore. If from 
friction, or the application of corrosive substances, or the cautery, an 
acute inflammation is precipitated, the specific character of the lesion 
also disappears. 

Local lymphangitis and adenitis always occur in syphilis during the 
formation and existence of the initial ulcer. Commencing in the lymph 
channels immediately around the lesion, the process travels in the direc- 
tion of the nearest glands. If the sore is well on one side, the glands of 
that side are usually first affected. When situated in the median line, 
or if ulcers exist on both sides, the adenitis is apt to be bilateral. In 
very exceptional cases, ulcer of one side is followed by unilateral ade- 
nitis on the opposite side of the body. Dating from the appearance,of 
the sore, from eight to fourteen days usually elapse before enlargement 
of the inguinal glands is noticed. Less frequently, three or four weeks 
intervene. 

From one to seven distinct glandular nodules may be felt. They are 
hard, yet slightly elastic to the touch, not painful under ordinary pres- 
sure, and freely movable beneath the skin. The size varies from those 
which are so small as scarcely to be recognized up to a half inch or more 
in diameter. There is no periadenitis, and, unless an acute or phage- 
denic inflammatory process is superadded, the glands do not become 
matted together in one hard, painful lump, nor does the integument be- 
come red and painful, as in the adenitis of phagedenic ulcer or gonor- 
rhea. 

The primary adenitis continues into the second stage, in which indu- 
ration of the glands is general. 

When the ulcer is situated upon the lips, tongue, or mouth, the sub- 
maxillary plexus becomes enlarged. Adenitis of the epitrochlear and 
axillary glands follows inoculation upon the fingers, hand, or forearm. 

Second Stage.—Cutaneous and mucous lesions, alopecia, fever, head- 
ache, arteritis, lymphangitis, adenitis, iritis, and osteitis. 

The cutaneous lesions of syphilis (syphilides) may be macular, 
papular, vesicular, pustular, and tubercular. Of these forms of erup- 
tion, some are peculiar to the secondary period, others to the tertiary, 
while, as will be seen, some are met with in both the second and third 
stages. 

The macular syphilide is usually first seen occurring as indistinct 
spots or stains, not elevated, and varying from a light red toa slate or 
copper color. They appear very frequently at the limit of the first stage 
of syphilis, about the sixth or seventh week after the ulcer occurs, but 
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often later than this period. The portion of the body where the macule 
are usually first seen is upon the abdomen, whence they may extend over 
the entire cutaneous surface. In size they vary from a pin-head to round 
or oval spots a half inch or more in diameter. 

The papular syphilide occurs in several forms which may be present 
in the secondary or tertiary period. The mucous surfaces, as well as 
the integument proper, are affected. Not infrequently the papule are 
preceded or accompanied by macule. The papulze assume various 
shapes, some being small and pointed, others broader at the base and 
flat on top, in shape like a truncated cone. Upon mucous surfaces the 
papular character of the eruption may be observed if seen early in its 
appearance ; but, on account of the moisture present, the papules soon 
disappear, leaving patches which may be elevated or depressed. Mucous 
patches, when recent, are red in color, but later become covered with a 
grayish film. 

The papular syphilide, which occurs near the junction of the skin 
and mucous surfaces, or in the deep folds, as those below the mammary 
glands in women, and between 
the thighs and gluteal regions in 
fleshy individuals of either sex, 
not infrequently, as a result of 
uncleanliness and irritation, be- 
comes developed into papillary 
or warty growths known as con- 
dylomata (Fig. 57). 

The eruption comes out in 
some cases over the entire body ; 

Taare ¥ in others the face is exempt. 
eee Suoseadand tales) 6 “The palms of the handaamdqe 
soles of the feet are not infre- 
quently invaded. At times the trunk is chiefly occupied, the face, 
hands, and feet escaping. The margins of the papule are well de- 
fined, varying in size as did the macule, and also in color. In the 
main they are darker, and the pigmentation is more marked. The 
eruption disappears by absorption of the cells which have infiltrated the 
papillz and corium, and this may occur with or without desiccation or 
scaling. The scaling syphilide, or so-called psoriasis syphilitica, is at 
times with difficulty differentiated from true psoriasis, especially when 
the venereal inoculation is denied. : 

The vesicular syphilide is peculiar to the second Stage, and is seldom 
observed. The vesicles, like the papules, may be small, pointed, and 
gathered in clusters, as in herpes ; or larger, like the vesicles of chicken- 
pox, and scattered at varying intervals over the entire body. Commenc- 
ing as vesicles, they may become pustules, which, as evaporation occurs, 
are covered with small crusts or scabs. 

The pustular syphilide may be met with on all parts of the body, 
and may originate as a pustule, or, as stated above, become pustular 
from a vesicular or papular origin. This variety of cutaneous lesion, 
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while most common in secondary, is not infrequently seen in tertiary 
syphilis. ‘The smaller-sized, more superficial pustules, belong naturally 
to the earlier period ; those with wide bases and more extensive tissue 
destruction, to the later manifestations. 

The pustular syphilide originates around and in the hair follicles. 
In mild cases, and when of small size, the limit of infiltration and pus- 
tulation is immediately around the follicle. In other cases the infiltra- 
tion is wider, and the destructive process more extensive. 

Scabbing, with underlying ulceration varying in extent, is the com- 
mon history of all pustular syphilides, although extensive molecular 
death of tissue is less apt to occur in the secondary than in the tertiary 
stage. The color of the crusts varies from black to a brownish-copper 
color. If the scab is removed, the walls of the ulcer will be seen to be 
precipitate and curvilinear in outline, while the floor is covered with a 
varying amount of fluid and detritus. 

The tubercular syphilide is so rarely a lesion of secondary syphilis 
that it will be described with the symptoms of the third stage of this 
disease. 

It is exceedingly rare to observe all of the foregoing syphilides in 
any single individual. The macular and papular eruptions are fre- 
quently met with together, while the pustular syphilide usually exists 
alone. 

Alopecia occurs in a varying degree in most cases of syphilis. 
Though noticed chiefly in the scalp and beard, all the hairy portions 
of the body are involved. Except in the case of the pustular syphilide, 
the follicles are rarely destroyed, so that, as the violence of the attack 
is diminished, the hairs are reproduced. Alopecia, from general sebor- 
rheea, is one of the later manifestations of syphilis. 

Fever.—Flevations of temperature occur in the second stage of syphi- 
lis in a large proportion of cases. In mild attacks it may not be ob- 
served, but in many instances the thermometer will register from one to 
two or three degrees above the normal. The febrile movement usually 
begins when be virus has passed through the first network of lymphat- 
ics and is being disseminated throughout the tissues. It may precede 
the eruption or occur with it, and, as a rule, continues after the eruption 
fades away. 

Headache, usually referred to the frontal region, at times to the ver- 
tex or base, occurs during the period of fever, ‘and is generally propor- 
tionate to the intensity of the febrile movement. 

Arteritis, lymphangitis, and general adenitis occur in the second 
stage, and, in neglected cases, continue until the third stage. Tritis is 
not uncommon in secondary syphilis. It is usually unilateral, and may 
be recognized by immobility of the iris, photophobia, and by the red 
injection of the membrane. 

Pathological changes in the bones do not occur, as a rule, in the ear- 
lier stages of syphilis. Pain, usually mild in character, is present in 
some cases in the second stage, but lesions of the osseous structures be- 
long especially to the last stage of this disease. 
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Third Stage.—The lesions of tertiary syphilis rarely manifest them- 
selves earlier than the second year of the disease. Once present they 
may continue for a while, and disappear, to return at varying intervals 
during the life of the individual. No tissue or organ is exempt from 
the grave pathological changes induced by the syphilitic virus in this 
stage. 

Skin.—Externally, the changes in the skin are chiefly those of ulcera- 
tion. Nodules, resulting from cell-proliferation and accumulation in the 
deeper layers of the skin, and at times in the subcutaneous tissues (gum- 
mata), appear, and after existing for a variable period of time may, by 
interference with the nutrition of the part, lead to molecular death of 
the adjacent tissues, or, failing in this, undergo fatty metamorphosis and 
absorption. Ifan ulcer exists, it has the usual shape of the syphilitic 
sore—round, oval, or curvilinear, with regular edges, not ragged or in- 
dented. When granular degeneration of the new tissue occurs, the skin 
immediately over the tubercle has a stretched or glazed appearance, and 
is slightly discolored. 

A not infrequent pustular cutaneous lesion of the third stage of 
syphilis is known as rupia syphilitica. In very rare instances a pus- 
tular syphilide, similar in appearance and with difficulty differentiated 
from rupia, occurs as a secondary lesion. I presented one such case, 
with an unmistakable history of acute syphilis, to the New York Patho- 
logical Society in 1884. The pustules in rupia syphilitica are usually 
circular or oval in shape, appear as slight elevations or blebs, which soon 
break open. The sero-purulent contents ooze out ; evaporation and scab- 
bing occur; the crusts, by reason of the new deposit underneath, are 
gradually lifted, and give to the scab a laminated, rough appearance, 
not unlike that of an oyster-shell. The crusts have a dark-brown or 
slightly greenish hue. 

When the late cutaneous lesions of syphilis attack the fingers, the 
nail or matrix is affected (paronychia), causing a roughened condition of 
the nail and a swollen matrix, leading frequently to temporary, and occa- 
sionally to permanent, loss of the organ. In like manner, permanent 
alopecia may occur from destruction of the hair follicles. 

Nervous System—Brain.—Paralysis is one of the most frequent le- 
sions of tertiary syphilis, and may result from one of several causes, 
namely—pressure of a gumma developed within the brain-substance, 
proper or upon the investments ; pressure from syphilitic exostosis of 
the skull ; destruction of brain-cells by connective-tissue hyperplasia in 
the neuroglia, with consequent cicatrization and contraction ; more or 
less complete occlusion of the arteries (endarteritis obliterans). 

Hemiplegia, partial or complete, is the rule. Occasionally the center 
of language is alone affected. Dementia may ensue as a result of soft- 
ening or pressure, and epilepsy may be classed among the late manifesta- 
tions of this disease. 

Chronic meningitis is an occasional symptom of late syphilis. It is 
accompanied by headache, dull and persisting in character, impairment 
of intellect, interference with the functions of one or more of the cranial 
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nerves by extension of the morbid process, resulting at times in ptosis, 
strabismus, or impairment of vision, hearing, taste, smell, etc. The more 
serious cases progress gradually to coma and death. There is in all an 
elevation of temperature, loss or impairment of appetite, and derange- 
ment of the entire digestive apparatus. 

The spinal cord and its membranes, though less frequently attacked 
than the brain, may be involved asa result of similar pathological con- 
ditions. Paraplegia, more or less complete, ensues, involving at times 
the bladder and rectum. In milder cases co- ordinations is disturbed, wjth 
little or no loss of muscular power. Pain may be present, eteived to 
the back at or near the seat of the lesion, or along the distribution of the 
sensory nerves, or anesthesia may occur. 

One or more of the nerves, sensory or motor, may in Hee manner be 
affected as a result of the de elpouent of gummata, or connective-tissue 
changes in the neurilemma, or the pressure of exostoses or other neo- 
plasms. 

Bones.—Periostitis and ostitis, especially in those portions of the 
skeleton most exposed to sudden changes in temperature and to direct 
violence, are among the more frequent lesions of tertiary syphilis. The 
bones of the skull, the spine of the tibia, and the clavicle, are more often 
involved. The swelling caused by the inflammatory exudation may be 
readily appreciated by palpation, and pain or tenderness is present on 
direct pressure. The tumefaction results from the formation of new 
bone (exostosis), which in some instances persists indefinitely. 

Gummata are developed upon or beneath the periosteum, forming 
soft, semi-fluctuating swellings, usually circular in shape, and from a 
half inch to an inch or two in diameter. These tumors, or nodes, while 
not very painful under ordinary pressure, are the seat of exacerba- 
tions of pain which are usually experienced at night. They frequent- 
ly break down in a process of ulceration which involves the underly- 
ing bone. 

When the inflammatory process is violent, extensive necrosis may 
occur. A peculiar type of ostitis in the later manifestations of syphilis 
is that known as osteitis rarefaciens, in which there is no suppuration or 
exfoliation, a portion of the bone-substance undergoing absorption, 
giving to the part involved a porous or worm-eaten appearance. 

Hypertrophy of the bones, even to a remarkable degree, is not un- 
common, and may be due to the development of compact substance 
beneath the periosteum, or the entire cancellous portion may be replaced 
by this eburnated tissue. On the other hand, the hypertrophy is in 
some cases entirely cancellous in character, the bone taking on two or 
three times its natural thickness. 

Joints.—The pathological changes in bone may also be accompanied 
by like changes jn the articulations. 

Sa ynovitis, with thickening of the membrane and surrounding cap- 
sule, is present, accompanied by impairment of motion and pain of a dull 
character. In severer cases, the cartilages and bones become involved, 
leading to osteo-arthritis and destruction of the joint. 
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Heart and Vessels.—Fatty degeneration of the heart-muscle, follow- 
ing syphilitic myocarditis, and the formation of gummata upon the peri- 
cardium or within the muscular walls, are the chief lesions of this organ 
in the tertiary period. The pericardium may also be affected, and in 
like manner the endocardium, which may undergo atheromatous degen- 
eration or give rise to vegetations. Of the vessels, the capillaries always 
affected in the first and second stages, are not so seriously involved in 
the last stages as the arteries. The veins are rarely affected. Arteritis, 
especially the variety known as endarteritis obliterans, is one of the 
most common and grave lesions of chronic syphilis. While the larger 
trunks are involved, the more characteristic changes occur in the terminal 
arteries and arterioles. The cerebral vessels are especially susceptible. 

Lymphatics.—Gummatous deposits occasionally take place in the 
lymphatic glands in tertiary syphilis. The superficial set may break 
down and discharge their contents. The deep glands undergo granular 
degeneration with absorption, or the gummatous material undergoes 
caseous or calcareous degeneration. 

Respiratory System—Nose.—The mucous membrane may be thick- 
ened, or may be more or less destroyed by ulceration. The cartilage 
and bony framework of this organ are very often destroyed. 

Larynzx.—The mucous membrane of the larynx may also be thick- 
ened, or the seat of ulcers or vegetations. Chondritis and perichondritis 
are not infrequent ; and, as a result of the chronic inflammation, stricture 
and stenosis, more or less complete, may occur from cicatricial contrac- 
tion. It may also be the seat of gummata. The trachea and bronchi are 
subject to similar lesions, inducing stricture. 

In the lungs the principal lesions are—(1) chronic interstitial or fibrous 
pneumonia ; (2) more or less widely disseminated gummatous deposits, 
usually in the lower portions of these organs. 

Digestive System—Mouth.—Superficial ulcers of the walls of the 
buccal cavity are not infrequent ; deep, destructive ulcers are rare. This 
can not, however, be said with truth, concerning the palate, where, as a 
result of gummatous deposits or general infiltration, the most rapid and 
irreparable destruction of tissue may occur. The curtain of the soft 
palate is frequently destroyed, the bony septum between the mouth and 
nose is perforated, while in extreme cases the pillars of the fauces and 
the pharynx are involved. Other lesions of the pharynz do not differ 
from those of the buccal cavity. 

Tongue.—Gummatous deposits may occur in any portion of this 
organ, causing local or general tumefaction. Whether superficial or 
deep, they tend to break down, giving rise to ulcers varying in size and 
depth. The other principal lesion of the tongue in the tertiary period is 
more or less widely diffused connective-tissue hyperplasia, giving rise to 
a varying degree of enlargement.. As the new-formed tissue contracts it 
gives to the organ a lobulated appearance, the boundaries of the lobules 
being well-marked fissures in the line of the contracting bands. 

sophagus.—Partial or complete occlusion of the cesophagus may 
occur from—(1) connective-tissue hyperplasia in its walls, or the contrac- 
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tion following ulcer (organic stricture) ; (2) the mechanical obstruction 
from gummatous deposits in the walls or in the immediate neighborhood 
of the esophagus; (3) pressure from exostoses, aneurisms, enlarged 
glands, etc. Syphilitic ulcers of the stomach and alimentary canal have 
been observed, though rarely. Gummata form here, however, with a 
certain degree of frequency, and stricture of the pylorus, and of the in- 
testinal canal above the rectum, is known to occur ina certain propor- 
tion of cases. The rectum is especially liable to become seriously in- 
volved in the late manifestations of syphilis. Here, as elsewhere, stric- 
ture may result from fibrillation and contraction of the inflammatory tissue 
with which the walls of this organ and the peri-rectal tissues may be- 
come infiltrated. Again, ulcers originating within the gut, or extending 
from a like inflammatory process about the anus and the external tissues, 
or the presence of gummatous material, may all induce more or less 
serious contraction of the lumen of the rectum. Of the solid abdominal 
viscera, the diver is most seriously affected. The pathological changes 
are—(1) connective-tissue hyperplasia, or chronic interstitial hepatitis, or 
syphilitic cirrhosis, which may be general or local ; (2) gummata in any 
portion of the organ ; (3) waxy degeneration from long-continued general 
sepsis. 

The spleen may undergo similar changes. Slight enlargement may 
occur from the excess of white corpuscles (leucocythemia), which is the 
rule in this disease. 

The pancreas is rarely affected. 

Genito-urinary System.—Amyloid degeneration of the kidneys occurs 
as a result of the long-continued sepsis of syphilis, as with other chronic 
forms of blood poisoning. In like manner, under conditions favorable 
to connective-tissue hyperplasia, the fibrous stroma of this organ becomes 
thickened, with consequent atrophy of the excretory or glandular ele- 
ments (chronic interstitial nephritis). 

Gummata of the kidney is not as common as in other viscera. 

Orchitis, although occurring while some of the secondary symptoms 
may be present, is essentially a late manifestation of this disease. It is 
important to recognize it, since several varieties of sarcocele require im- 
mediate surgical interference. Syphilitic orchitis should be suspected 
in all cases of tumor of this organ in which there is a history of specific 
infection. In syphilis, the enlargement is apt to occur in both organs 
about the same time. The growth is smooth and spherical, and when 
lifted conveys the sense of unusual weight. It is not painful, excepting 
always the sense of dragging, which is at times annoying. Slight hydro- 
cele not infrequently accompanies this form of orchitis. 

The testicles are not exempted from gummatous deposits. In rare 
instances these break down, causing more or less destruction of the sub- 
stance of these organs. The penis is occasionally the seat of syphilitic 
infiltration in the later stages of this affection. 

The Eye.—Syphilitic iritis has been given as occurring in the second 
stage of this disease. It may also occur as a later manifestation. In- 
flammation of the sclera, choroid and ciliary bodies, lens and capsule, 
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retina, and (though rarely) of the optic nerve, are of varying frequency 
in the tertiary period. Lesions of the muscles may be due to connective- 
tissue new formations between the fasciculi, resulting in granular degen- 
eration of the muscle substance and contraction of the new tissue. It 
may occur in the second as well as the third stage of this disease. These 
contractions, if not relieved, may result in anchylosis of the joint in im- 
mediate anatomical relation to the muscles involved. Gummata are 
not of frequent occurrence. They terminate by suppuration or by ab- 
sorption. Inflammation in the tendons and their sheaths may also 
occur. 

Fingers and Toes.—The fingers and toes, during the tertiary period 
of syphilis, in a certain proportion of cases become the seat of gummatous 
deposits, the skin and subcutaneous tis- 
sues may be infiltrated, or the bones and 
cartilages may be involved. When the 
infiltration is confined to the soft parts, 
the entire organ will appear swollen and 
purple or reddish in color. When the 

“J bone is the seat of the deposit, it may 

2 ae Bioveae Beas (After be limited to a single phalanx (Fig. 58) or 

invade all the bones of the finger. The 

process terminates in ulcer, necrosis, or granular degeneration of the cells 
of the new tissue, and absorption. 

Pathology of Syphilis.—The chief feature in the pathology of syphi- 
lis in all of its stages is the proliferation of an embryonic tissue, usually 
of a type so low that it is not capable of organization into a definite 
tissue. From the initial lesion and the primary lymphangitis and ade- 
nitis to the final lesions of the viscera, this cell-proliferation continues, 
and the different effects witnessed in different individuals, or in the same 
individual, in the various stages of the disease, depend chiefly upon the 
degree of impairment in the nutrition of the tissues. The cell-accumu- 
lation in and around the capillary loops of the cutaneous papille, which 
produce a macular or papular syphilide in one individual whose tissues 
are in a condition of perfect nutrition, will produce a squamous or vesic- 
ular eruption in another, or a pustular syphilide in a third who has the 
unfortunate inheritance of a gouty, scrofulous, or tubercular dyscrasia. 
Or a papular lesion of the first stage, in which the process of nutrition 
in the tissues is normal, may be replaced by a rupia in the tertiary period 
when assimilation is less perfect. 

If the initial lesion of syphilis is excised and examined with the mi- 
croscope, the following conditions will be observed: The epidermis in 
the immediate vicinity of the ulcer is more or less completely destroyed. 
The membrane which covers the floor of the ulcer is composed of pus 
cells, fragments of epidermal cells, cells of the Malpighian layer, and 
fragments of connective-tissue and other detritus. These elements vary 
in proportion as the process of necrobiosis is limited or extensive. In 
the deeper portions of the Malpighian layer, and in and around the pa- 
pillee where these layers are not wholly destroyed, and in the connective- 
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tissue layer of the skin, there is a general infiltration with the embry- 
onic cells of the syphilitic process. 

The arterioles, veins, and capillaries are more or less completely 
occluded. ‘The cell-proliferation is especially marked in the arterioles, 
the adventitia and intima are thickened, the thickening being more 
marked in the latter, while the lumen of the vessel is more or less 
encroached upon by the new-formed tissue. The venules undergo analo- 
gous changes. The walls of the lymph-channels are thickened, and 
many of these vessels are crowded with cells. The infiltration is, how- 
ever, limited’ to the immediate borders of the ulcer, and the line between 
this and the uninvaded tissue is sharply defined. As the mass of cells 
gradually obstruct the vessels, the nutrition cf the new tissue is inter- 
fered with, and it either undergoes granular metamorphosis or breaks 
down more rapidly asa slough. The absence of pain in the chancre is 
also explained by the gradual pressure upon the terminal nerves and 
the comparative dryness of the typical sore by the arterial occlusion. 

The lymphatics immediately around the ulcer, and those leading from 
it to the nearest glands, are more or less filled with the new cells, and 
their walls appear thicker than normal. 

The changes which occur in the glands in the earlier stages of syphi- 
lis consist ina hyperplasia of the connective-tissue cells of the stroma 
and thickening of the fibrous framework, 
together with an increase in the cell ele- 
ments of the gland substance proper. 

The cutaneous lesions of secondary 
syphilis result from the more or less com- 
plete obstruction of the capillary loops 
of the papille by the cells of this in- 
different tissue. The walls of the capil- 
laries undergo degeneration ; the coloring 
matter of the blood escapes, causing the | OWA 
peculiar staining of the syphilides. In SRL ac SA WI 
the macular syphilide the abnormal cell Fie. 58.—Section through a hard chancre; 
accumulation is less than in the papular Peace vant bak oy ae 
eruption. The changes which occur in at oe Hematoxylin staining. 
mucous patches differ very slightly from 
those described in the cutaneous lesions. The epidermis soon breaks 
down; the Malpighian layer and papille are infiltrated with the cell 
elements; while the capillaries, arterioles, and lymphatic vessels un- 
dergo changes almost identical with those described in the initial 
lesion. 

In the later or tertiary lesions of the skin in syphilis the infiltration 
is deeper. Cutaneous gummata consist of aggregations of the cell ele- 
ments heretofore described, which are crowded into the subcutaneous 
areolar tissue, into the connective tissue of the true skin, in the walls of 
and just outside the vessels, while the endothelia of these vessels under- 
go proliferation and aid in their occlusion. Ulceration ensues from the 


rapid arrest of nutrition, and the process of necrobiosis is aided by the 
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depressed condition of the tissues which usually exists in the tertiary 
stage of syphilis. The tertiary lesions of the mucous surfaces are analo- 
gous to those of the integument. 

The pathology of visceral syphilis presents two distinct morbid pro- 
cesses : (1) the hyperplasia of the connective-tissue stroma of the organs 
(cirrhosis) ; and (2) the aggregation of the syphilitic embryonic cells 
(gumma). The character of these changes in the different organs has 
been given. or 

Diagnosis.—In a typical case of acquired syphilis a diagnosis may 
be made upon the following symptoms: 1, an ulcer in appearance and 
behavior like that described as belonging to the initial lesion of this 
disease, the sore occurring not less than ten days, and usually about the 
twentieth day, after an exposure ; 2, induration and enlargement of the 
nearest lymphatic glands occurring in from eight to fourteen days after 
the appearance of the ulcer ; 3, after from two to four weeks of seeming 
arrest of the infection, the development of headache, pain in the back, 
slight febrile movement, with an eruption (sixth to seventh week after 
the appearance of the sore) over all or a portion of the body, accom- 
panied with an unusual sense of dryness or soreness of the mouth, phar- 
ynx, or fauces ; 4, following or occurring with these symptoms, general 
adenitis. 

In the majority of cases, excluding even those in which the sore is 
concealed, as in the urethra, etc., little value can be placed upon the 
appearance of the ulcer at the point of infection. The classical ‘‘ initial 
lesion” of syphilis, with its well-defined margin of induration, feeling 
like a ‘‘ split pea ” or piece of cartilage when grasped between the thumb 
and finger ; the absence of pain and peripheral inflammation ; the pe- 
culiar ‘* scooped-out ” concavity of the sore, the surface of which is cov- 
ered with a scanty, serous transudation, is so frequently absent in cases 
in which the later and unmistakable signs of this disease are developed, 
that it alone can scarcely be relied upon in arriving at a diagnosis. As 
stated heretofore, the syphilitic virus may be lodged in and absorbed 
from a phagedenic ulcer in which not a single feature of the specific - 
sore is present. The same is true of the herpetic ulcer, or that result- 
ing from traumatism or the inoculation of any form of virus. All of 
these ulcers are grouped under the heading of ‘mixed sores” or mixed 
infection. 

Induration of the glands is more reliable ina diagnostic sense. When 
the typical initial lesion is present, the ensuing adenitis is also typical. 
In the inguinal region one gland of the group after another is enlarged 
and becomes indurated. The process is slow and deliberate. There is 
no periadenitis, the glands do not adhere to each other and the interven- 
ing tissues, nor to the integument. Each body may be distinctly made 
out by palpation and moved beneath the skin independently. There is 
no tenderness, and the gland is leathery to the touch. Even when the 
sore is mixed, if the phagedenic or inflammatory process is not severe, 
the adenitis is more apt to be specific than inflammatory, and will pos- 
sess the features of syphilitic bubo in a sufficient degree to admit of 
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recognition. When the specific infection is complicated with a typical 
phagedenic ulcer or gonorrhaa, the resulting bubo does not possess a 
single appreciable feature of syphilitic adenitis. 

The eruption of syphilis is, of all the symptoms of this disease, the 

most reliable. When the sore is mixed, and the character of the ade- 
nitis doubtful, the early cutaneous and mucous lesions are, in the vast 
majority of cases, appreciable and unmistakable. Headache, rise in tem- 
perature, pains in the back, etc., are confirmatory symptoms, but inde- 
pendently of no value. The same may be said of dryness or soreness of 
the mouth, pharynx, and fauces. Lastly, general adenitis, which occurs 
in a varying degree in all cases of syphilis in which mercurialization has 
not been affected at a very early date, is a strong confirmatory symptom, 
and of great value in diagnosis if all the other lesions have escaped ob- 
servation. The greatest importance is attached to induration of the 
epitrochlear, and to the occipital and post-mastoid glands. The former 
can scarcely be recognized in their normal state. In general adenitis a 
single body, feeling like a small bean in shape, may be recognized at the 
inner aspect of the arm just above the elbow, where it lies superficial, 
and internal to the basilic vein. When any inflammatory process exists 
in the member beyond the elbow, the enlarged gland possesses no spe- 
cific diagnostic value. In like manner lesions of the scalp, face, or mouth 
may cause enlargement of the occipital or mastoid lymphatic glands. 

A diagnosis of syphilis in the tertiary period must depend upon a 
careful study of the history of the case and the presence of one or more 
of the lesions which belong to this stage, and which have been fully de- 
scribed. 

Prognosis.—A favorable prognosis in syphilis will depend upon—1, 
the physical condition of the individual affected at the time of inocula- 
tion; 2, the recognition of the disease within the first four or eight 
weeks of the disease; 3, the faithful and energetic co-operation of the 
physician and patient in carrying out the measures to be given. 

That syphilis is a curable disease there can be no doubt. Under 
favorable conditions the symptoms disappear, leaving little or no trace 
of the infection. In common with all diseases, its severe or fatal results 
are seen in patients with an inherited or acquired dyscrasia, and in those 
whose nutrition is seriously impaired, or in neglected cases. Even in the 
worst class of cases the prognosis is not wholly unfavorable if proper 
treatment is instituted and maintained. 

The recognition of this disease and institution of treatment at the ear- 
liest possible moment is very important. The prognosis is more favor- 
able in the exceptional cases when a diagnosis can be based on the typi- 
cal initial lesion or the earliest adenitis, for, if this is done, the violence 
of the infection may be modified and the deeper lesions rendered less 
severe. Even when, by reason of the uncertain character of these earlier 
lesions, a positive diagnosis can not be arrived at until the eruption is 
seen, a favorable prognosis may be made. 

Treatment.—The treatment of syphilis is divided into—1, measures 
which tend to destroy the potency of the virus and aid in absorption of 
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the inflammatory products of this disease ; and 2, those which tend to 
improve the nutrition of the tissues. Both are essential to the successful 
management of this formidable affection. 

To the former belong the preparations of mereury, and iodine in com- 
bination with potassium; to the latter tonics, the careful regulation of 
the habits of living, nutritious diet, and healthful and moderate exer- 
cise. 

Nothing is more satisfactorily demonstrated in scientific medicine 
than the power of mercury to neutralize and destroy the virus of syphi- 
lis. Its administration should usually begin with the positive recog- 
nition of the disease, and it is always advisable to wait until the diagnosis 
is assured, rather than to begin treatment with the uncertain recognition 
of the sore or bubo. 

The management of a case of syphilis should be carried on for a period 
of two years. 

It is of the utmost importance that the person affected should be im- 
pressed with the gravity of the situation and the certainty of disaster if 
the rules laid down by the medical adviser are not strictly obeyed. With 
the proviso of obedience, the prognosis should be as encouraging as pos- 
sible. Responsibility for the result of treatment in this disease should 
not be assumed unless the patient consents to keep himself under ob- 
servation for the period above given. All excesses should be prohibited. 
The use of tobacco and alcohol in any shape is scarcely allowable. In 
certain cases, where digestion and assimilation are impaired, a small 
quantity of whisky, claret, or sherry may be taken with meals. Sexual 
indulgence, if from no other than humanitarian motives, should cease for 
at least a year from the appearance of the initial lesion. The child of 
parents, either of whom is within the first year of syphilitic inoculation, 
becomes the victim of a dyscrasia which, if not fatal to life, is fatal to 
the perfect usefulness of its possessor. 

In addition to the danger of direct inoculation during the prevalence 
of the chancre, is that of infection to the mother from the foetus in utero 
or the child in the act of parturition. A patient under treatment for 
syphilis should retire early and at a regular hour, avoid excessive use 
of the eyes, especially at night, sudden changes in temperature, and all 
articles of diet which are not readily digestible. 

Of the preparations of mercury, preference should be given to the 
protoiodide. It is conveniently administered in pills of one quarter grain 
each. To begin with, one of these pills should be given three times a 
day one hour after eating. The indications for a diminution in the quan- 
tity are pain of a cramp-like nature in the stomach or bowels, with or 
without diarrhoea, and the occurrence of salivation. Olinical experience 
teaches that salivation does not occur with the protoiodide until after a 
colicky diarrhcea which should bea timely warning for diminishing the 
dose. If diarrhoea results, it will be advisable to administer about one 
quarter grain of opium with each pill of protoiodide, or to reduce the 
daily number of the pills. Under such conditions, inunctions with mer- 
curial ointment are of great value. Salivation may be guarded against 
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by careful observation of the gums. At the earliest indications of ten- 
derness felt when the teeth are firmly pressed together, or when direct 
pressure is made upon the alveolus, the dose should be diminished, or, 
if necessary, discontinued for a few days. 

It will usually suffice to administer one quarter grain three times a 
day for the first month, and at the expiration of this time to increase the 
daily quantity to gr. j. It will rarely be necessary to give more than 
this quantity, although in some cases the full beneficial effects of the 
remedy may not be realized until a larger daily dose is given. The mer- 
cury should be continued without interruption—excepting for the reasons 
just given—for the first six months after commencing the treatment. At 
the expiration of this period it is a good plan to discontinue the proto- 
iodide for two weeks, and then administer the iodide of potassium in 
doses of grs. x-xx or xxx three times a day for one month. This should 
in time be stopped, and the pills resorted to for a period of two months, 
and so on, alternating these two remedies to the end of the first year of 
treatment. For the first six months of the second year the alternation 
should be equal—i. e., one month of the potassium salt, and the next 
the protoiodide. For the last six months of treatment the iodide of 
potassium should alone be given. 

In addition to the foregoing it is of great importance that tonics 
should be administered from the commencement of the disease, and 
especially in delicate patients. In carrying out this part of the treat- 
ment much better results will be obtained in the alternate exhibition of 
several tonics rather than in the continued use of a single remedy. A 
preparation of iron, quinine, and strychnine on one day, given in the 
proper dose immediately after each meal ; an emulsion of cod-liver oil 
with the hypophosphites of lime and soda, each gr. j to the table- 
spoonful on the next day; and tincture of the chloride of iron on the 
third day, will be found a convenient and useful method of rotation. 

When protoiodide of mercury can not be obtained, the biniodide, in 
doses of gr. 34, to +5, or bichloride of mercury (corrosive sublimate), gr. 
gp to = to 4, may be substituted. 

If, for any reasons, mercurial inunctions become necessary, proceed 
as follows: Take about a teaspoonful of mercurial ointment and rub it 
well into the skin of the groimand under the arms. Or spread the oint- 
ment on lint and apply it to these parts, holding it in place by lightly 
fitting clothes or bandages. It should be used only at. night, and re- 
moved upon rising by washing with warm water and soap. 

The hypodermic injection of corrosive sublimate in the treatment of 
syphilis, while objectionable on account of the annoyance produced by the 
insertion of the solution beneath the integument, may become necessary 
in certain patients who can not be brought under its influence in any 
other manner. 

The injections should be made under the skin of the back and with 
most careful asepsis. From gr. =}, to 4 of corrosive sublimate may be used 
once or twice a day, watching the effect closely. A few minims of two- 
per-cent cocaine preceding the mercury will lessen the pain. 
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In the treatment of the tertiary lesions of syphilis practically the 
same rule of practice should be adopted as just given for the second 
year following the appearance of the initial lesion. The employment of 
iodide of potassium in full doses hastens the absorption of the inflamma- 
tory products of this stage, while the protoiodide destroys the potency of 
the virus. Both remedies should be administered in doses as large as 
can be borne without interfering with the functions of the digestive 
organs or producing any serious constitutional disturbances. 

In the treatment of gumma and the destructive cutaneous tertiary 
lesions met with in neglected cases large doses of iodide of potassium 
are imperative. The dose should be gradually increased until either the 
symptoms of iodism are present or the lesions disappear. As much as 
960 grains a day I have employed with curative effect. 

Inherited Syphilis.—The foetus may become syphilitic from a syphi- 
litic father or mother. If pregnancy occurs within the first year, and 
especially in the first six months of the disease in the mother, the child 
becomes inoculated, either dying in utero, or, if carried to term, usually 
perishes within a few weeks after its birth. If, however, the disease is 
recognized and proper treatment instituted, a more favorable prognosis 
may be made. 

In the second year after infection, if properly treated, a mother may 
bear a non-syphilitic child, although the chances are against complete 
immunity. During the third and each succeeding year, under judicious 
management, the prognosis is still more favorable. 

A female patient should be advised of the great danger of pregnancy 
within the two years immediately following inoculation. When she has 
been under constant and proper treatment for this length of time, and 
has been perfectly free from symptoms for one year, the gravity of the 
danger is diminished. If she has not been treated, she should under no 
circumstances be made liable to pregnancy. In case such a woman 
becomes pregnant, she should be treated carefully for syphilis, and in 
this way the infection of the child may be modified, if not prevented. 

The virus of syphilis may be conveyed by the spermatic elements, 
and the embryo thus become inoculated.* The prognosis is more favor- 
able in proportion to the length of time which has elapsed after the 
initial lesion, and to the thoroughness of the treatment instituted. <A 
syphilitic man should not beget a child within two years after the initial 
sore, nor at any later period unless thorough treatment has been insti- 
tuted and one year has elapsed since the disappearance of all symp- 
toms of the disease. 

Symptoms.—The symptoms of specific infection in the child manifest 
themselves usually within the first eight or twelve weeks after birth. 
Occasionally the disease is latent, and the symptoms do not appear until 


* As heretofore stated, a non-syphilitie mother may be inoculated from a syphilitic child in 
the act of parturition, That the mother is also subjected to the influence of this virus from carry- 
ing the offspring of a syphilitic father is proved by Colles’s law, which is, that a previously healthy 
mother of such a child can nurse it without danger of chancre of the nipple and syphilitic infec- 
tion, while a non-syphilitic nurse will become inoculated, 
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a variable period has elapsed. Even puberty may be reached before it is 
evident. Excepting the chancre, the local lymphangitis and adenitis, the 
evolution of the symptoms of inherited syphilis is not unlike those of the 
acquired form. The lesions are cutaneous, mucous, and visceral. 

The macular or papular syphilide occurs in most cases, and may be 
distributed over the general surface or confined to certain limits. It is 
usually first seen upon the abdomen, and from this starting point it be- 
comes more or less widely distributed. At the muco-cutaneous margins, 
and in the folds of the skin where irritation is greater and moisture 
exists, condylomata are not infrequent, and are often persistent. Vas- 
cular, pustular, and tubercular syphilides occur in a certain proportion 
of cases. The tubercular form is rare. The pustular form (syphilitic 
pemphigus) indicates a low order of tissue vitality, and justifies an un- 
favorable prognosis. 

Lesions of the mucous surfaces occur either before or with the cuta- 
neous lesions. Papules and excoriations (mucous patches) are found in 
the buccal cavity, on-the tongue, fauces, and pharynx. Fissures of the 
lips are not uncommon, and especially in the angles of the mouth. The 
infection of the mucous membrane of the nose and air passages leads to 
the distressing coryza and cough so often noticed in syphilitic infants. 
Gummata of the skin and of all organs occur in the same manner and 
with the same pathological significance as in the acquired form. 

Treatment.—The preparations of mercury antagonize the virus in this 
as in the acquired form of syphilis. The careful mercurialization of the 
mother during pregnancy is important in preventing the development of 
the disease in its severer forms. Inunction with the ointment of mer- 
eury should be first faithfully tried in the treatment of syphilis in the 
newly born. One drachm of mercury to one ounce of lard is the pro- 
portion recommended by Brodie. This is spread upon a soft flannel belt 
and worn continuously around the patient’s waist. The ointment should 
be renewed as needed. If the beneficial effects of the mercury are not 
secured by this method, the internal administration may be resorted to, 
but in no case until after a thorough trial of the inunctions. The bin- 
iodide of mercury in doses of 34, grain, in combination with one quarter 
grain of the iodide of potassium, is advisable to begin with. The dose 
may be carefully increased if necessary. The nourishment of the child 
should be most carefully attended to, and it should have the benefit of 
pure air and comfortable surroundings. 


CHAPTER VI. 
LEPROSY, DIPHTHERIA, TYPHOID, DISINFECTION OF EXCRETA. 


Leprosy.—Leprosy is a disease exceedingly rare in the United States, 
and in a practical work on surgery demands scarcely more than mention. 
It is caused by the Bacillus leprae, discovered by Hansen in 1879. It is 
incapable of motion, appears as a slender rod with rounded ends, and 
closely resembles the bacillus of tuberculosis. It is invariably present in 
leprosy, but is not as yet universally accepted as the specific germ of this 
disease. It is rarely found in the blood, exists in the skin, spleen, and 
liver, but is more apt to be met with in the skin, especially around the 
end organs of the sensory nerves. According to Warren, it is found 
within the epithelioid cells and occasionally within the leucocytes. The 
disease occurs in two forms, the fuberculated and the non-tuberculated 
or anesthetic. It is difficult to differentiate one 
from the other except by the loss of sensation in the 
skin, which is a feature of the anesthetic form. The 
invasion of the disease is slow and insidious and may 

_ last for many years. It begins with a general feel- 
Peg he ‘Fagee) ing of depression, loss of appetite, pain in the bones, 
and progressive prostration. Lesions of the skin 
are most marked. Tuberculated leprosy is characterized by the appear- 
ance of nodules which are usually round in form and vary in size from a 
small shot to an inch or more in diameter. They are usually met with 
about the face, but may occur on any part of the body. In the anes- 
thetic form the disease begins with the appearance of blebs of irregular 
arrangement, with marked hyperesthesia that lasts for a short time and 
is followed by loss of sensation. Up to this date no method of treatment 
has been found efficacious and the disease is considered incurable. It is 
universally the custom to isolate those affected. It is more than prob- 
able that the advances made in the treatment of infectious diseases by 
the use of antitoxine will result in placing leprosy in the list of diseases 
that can be cured or prevented. 

Diphtheria.—Diphtheria is a specific, infectious disease, attacking 
usually the mucous membrane of the respiratory tract and by preference 
the surface of the tonsils, pharynx, fauces, and larynx, and occasionally 
first observed in the nose or naso-pharynx. It is capable, however, of 
infecting any mucous surface or any point of abrasion either upon the 


skin or mucous membrane. ‘The germ of this disease was recognized by 
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Klebs in 1883 and more fully demonstrated by Loeffler in 1884, and is 
known as the Klebs-Loeffler bacillus. 

The Bacillus diphtherie exists as a small rod, generally curved, with 
rounded ends, two or three w in length, with a diameter of 0°8 » 
According to Sternberg, bacilli from the same culture vary greatly in 
diameter and shape. One or both ends may appear swollen or the cen- 
tral portion may be thicker than the ends. It. is reproduced by fission, 
never by spore formation. It is classed with aérobic, non-motile, and 
non-liquefying organisms. Milk is given by Sternberg as a favorable 
medium for the growth of the Bacillus diphtheria, and he considers this 
fluid a dangerous medium for conveying the disease to the throat of 
children. It resists desiccation for several weeks, and, after being thor- 
oughly dried, may reproduce itself if a suitable pabulum be found. An- 
other organism almost identical with the bacillus of diphtheria, and prac- 
tically impossible of differentiation by the microscope, has been found in 
the mouth and throat and described by Loeffler, Roux, and Yersin. 
This pseudo-bacillus of diphtheria possesses no pathogenic property, 
but when found, even if the constitutional and local symptoms of dipb- 
theria are not present, it is advisable to treat such a throat or suspected 
region without delay with the strict antisepsis employed in the man- 
agement of this affection. The toxic products or ptomaines of the 
bacillus of diphtheria are absorbed by the blood, and in severe cases 
rapidly produce an intense anzemia caused by the destruction of the red 
blood-corpuscles. It seems to exercise also a specific action upon the 
cells of the tissues, affecting powerfully the nutrition of the nerve cells, 
hence the frequent paralysis which is associated with diphtheritic sepsis. 
As given by Prof. Welch, a violent mixed infection often occurs in diph- 
theria due to the passage into the blood of pyogenic cocci. 

Symptoms.—The symptoms of diphtheria are local and constitutional. 
The local symptoms consist of a characteristic membrane which in many 
cases is difficult to differentiate from other non-diphtheritic exudates. It 
is usually located upon the tonsils, spreading from this starting point 
down along the fauces and into the larynx or upward into the posterior 
nares and nose. With the diphtheritic exudate there is usually a pecul- 
iar odor and irritating discharge, swelling of the nearest lymphatic 
glands (submaxillary, as a rule), and a tendency to bleeding where the 
membrane is becoming detached. The membrane of diphtheria is closely 
adherent to and incorporated with the superficial epithelia of the mucous 
membrane upon which it organizes, while non-diphtheritic exudates, 
rest upon the epithelia and are easily removed without the bleeding 
which follows removal of the true diphtheritic membrane. 

The diagnosis can be determined by the presence of the Klebs-Loefiler 
bacillus, together with the constitutional symptoms, the most positive 
feature of which is the profound prostration in these cases and which 
is out of all proportion to the fever and the local manifestations ( Dillon 
Brown). The pulse is usually very rapid, but in certain rare and fatal 
cases it may be slow. The temperature usually rises high, but may be 
normal, and often subnormal, in rapidly fatal cases. The kidneys are 
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apt to be involved early in the disease, albumin and casts appearing 
in the urine within the first five days. There is occasionally an erup- 
tion of the skin, varying from a transient rash to dark-red spots or 
patches (macule), due to extensive extravasation. 

In summing up the diagnosis, Prof. L. Emmet Holt concludes that— 

(1) Pseudo-membranous inflammation, if in the larynx, is almost in- 
variably true diphtheria—i. e., due to the Loeffler bacillus. 

(2) Pseudo-membranous laryngitis following a primary pseudo-mem- 
branous inflammation of the tonsils, nose, or pharynx, is in the great 
majority of cases due to the Loeffler bacillus. 

(3) Pseudo-membranous laryngitis following pseudo-membranous 
inflammation of the tonsils, nose, or pharynx, occurring as a complication 
of measles, scarlet fever, or influenza, is more frequently due to another 
kind of infection, usually the streptococcus, than to the Loeffler bacillus. 

Treatment.—Serum therapy must be accorded the first place in the 
treatment of diphtheria. According to Holt, it is essential that a reli- 
able preparation be employed. He prefers that prepared by the New 
York Board of Health or by Behring. It will keep for three to six 
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Codman & Shurtleff, 


Fra. 60.—Syringe for serum injection. 


months without deterioration. <A slight turbidity and some floccular 
deposit are always present in the serum, but when it shows a milky tur- 
bidity or emits an odor suggestive of decomposition it should not be used. 
Serum usually comes in phials containing five cubic centimetres and is said 
not to be injured by freezing or extreme heat, but it should not be sub- 
jected to extremes of temperature if this can be avoided, and should be 
kept ina dark, moderately cool place. The most thorough asepsis should 
be practiced in the injection of this serum into the fat and connective 
tissue beneath the skin. The apparatus to be used should be thoroughly 
boiled before each injection. A glass syringe (Fig. 60) with a piece of 
rubber tubing attached and a good-sized needle, capable of carrying the 
serum into the tissues, make a simple apparatus which can be thoroughly 
cleansed by boiling. Dr. Holt prefers to inject a small quantity of a 
concentrated serum, as it is much less apt to produce rash, joint swell- 
ings, etc., which larger injections sometimes cause. The dose is to be 
measured not by the amount of serum, but by the number of antitoxine 
units it contains. A child under two years of age should receive 1.000 
units in a severe case and 600 in a mild case, repeating the dose in from 
eighteen to twenty-four hours if no improvement is seen, and again after 
a similar interval if necessary. A child over two years of ae should 
receive 1,000 units in a mild case as an initial dose, a second one being 
rarely necessary, and from 1,500 to 2,000 units in a severe case, repeat- 
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ing the dose as above given. With a concentrated serum, 2°5 cubic cen- 
timetres (38 minims), give 1,000 antitoxine units. Formerly it required 
a third of an ounce of Behring’s serum to obtain this number of units. 

Prof. H. M. Biggs, of New York, has collected over 13,000 cases 
treated by serum with a general mortality of eighteen per cent. Under 
older methods of treatment, the mortality rate was from thirty to sixty 
per cent. The most convincing argument in favor of the antitoxine 
method of treatment is to be drawn from a study of the cases of laryn- 
geal diphtheria, of which there were 1,256. In 652 of these no operation 
(intubation or tracheotomy) was done. There were 128 deaths, in 48 of 
which laryngeal obstruction was responsible for the fatal result. In 564 
there was clinical evidence that the larynx was involved, yet recovery 
took place without operation. Of the 372 physicians who reported cases, 
350 recognized the efficacy of the antitoxine in preventing the extension 
of membrane into the lower respiratory tract. 

The following is a summary of Dr. Holt’s conclusions: 

‘©1, The antitoxine serum is essentially harmless. . 

‘©9. To be of value it must be injected early, at least during the first 
three days. Sooner in laryngeal cases. 

‘3. There is no trustworthy evidence that it injures the heart, the 
lungs, the kidneys, or the nervous system, but, on the contrary, much 
that it diminishes the danger to all these by the diphtheritic poison, 
when it is used early and in sufficient doses. 

‘‘4. Properly given, it neutralizes diphtheria toxemia, and controls 
pseudo-membranous inflammation due to the Loeffler bacillus ; but it has 
no effect upon general septiceemia, nor upon pseudo-membranous inflam- 
mations due to streptococci like most of those occurring with measles 
and scarlet fever. 

‘‘5. With the antitoxine, cardiac stimulants are to be used as for- 
merly whenever required by the condition of the pulse. Young and 
intractable patients may be more injured than benefited by any form of 
local treatment. For others, nasal injections of a warm salt solution (for 
cleanliness only) are to be recommended in nasal and nasopharyngeal 
cases. 

‘6, Every child exposed to diphtheria should receive an immunizing 
dose of the serum, from 100 to 300 units being given according to the age 
of the child. This will usually afford protection for at least a month.” 

Intubation.—In surgical interference for tracheal or laryngeal stenosis 
resulting from diphtheria intubation has practically superseded the 
operation of tracheotomy. We are indebted to Dr. Joseph O’Dwyer, of 
New York, for this brilliant innovation. According to Drs. O’Dwyer 
and W. P. Northrup, of New York, in addresses made before the 
British Medical Association in 1894, ‘‘the indications for intubation 
are a progressive and unremitting dyspnm@a which allows any consider- 
able part of the posterior portion of the lungs to become uninflated, and 
when the labored breathing begins to produce sensible exhaustion. 
When intubation is to be performed wind the child from chin down ina 
light blanket, shoulders, arms, and hands included. Pin the blanket 
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closely about the neck without making a bulky roll to interfere with 
depressing the introducer handle. In this way the elbows are pinioned 
to the side and the hands are held 
across the abdomen. The attendant 
holding the child should sit in a 
straight chair bolt upright, the child 
in her lap, and both facing the oper- 
ator. The attendant grasps the 
child’s elbows firmly, clasps its legs 
between the knees, securing thechild in a firm grasp, immobilizing it 
without interfering with the expansion of the chest. The position of the 
child should be as though it were suspended from the top of its head. 
Another assistant stands behind the nurse and grasps the child’s head 


between his hands in order to hold it firmly, and when 

the gag (Fig. 61) has been inserted includes it within 

his grasp to insure its steadiness. The operator, sitting 

squarely facing the child, inserts the gag, opens the 

mouth widely, and gives the handle to the 

assistant. With the introducer (Fig. 62), 
armed with the tube of proper size,* already threaded, the 
operator inserts the index finger, hooks up the epiglottis, 
crowds his finger to one side, passes the tube beyond it until 
it engages in the chink of the glottis, elevates the handle, 
and gently presses the tube down till the head is within the 
box of the larynx and the introducer lies crowded upon the 
tongue. He then, with the trigger, loosens the obturator, 
holds the tube with the left index finger while withdrawing 
the obturator, and with a gentle thrust presses the tube’s 
head well into the larynx and removes the finger and gag. 
Always keep the introducer in the middle line, otherwise the 
obturator will pinch in the caliber of the tube and draw the 
tube with it as itis withdrawn. The handle of the introducer 
should be held most lightly between the end of the thumb 
and finger. In this way it is impossible to use enough force 


* Dr. O’Dwyer’s directions are as follows: The tubes are of various sizes. and 


are constructed on a scale (Fig. 63) somewhat like the urethral sounds. No. 1 is Fie. 63.— 
intended for a child eighteen months old, or less; No. 2, between eighteen months Scale. 


and three years; No. 3, for the fourth year; No. 4, for the fifth year, and so on, 

When the proper tube is selected for the case to be operated on, a fine silk thread is passed 
through the small hole near its anterior angle, and left long enough to hang out of the mouth, its 
object being to remove the tube should it be found to have passed into the cesophagus instead of 
the larynx. The obturator is then screwed tightly to the introducing instrument, to prevent the 
possibility of its rotating while being inserted, and passed into the tube. 
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to make a false passage. It is easy for a right-handed operator inad- 
vertently to carry his handle to the left of the child’s middle line. 
Everything depends upon the coolness and skill of the operator and 
the absolute quiet of the child, who must be firmly and immovably held. 

‘*Should the first attempt fail, it is better to make repeated short at- 
tempts than one prolonged effort. When the tube is properly lodged in 
the larynx, there will be some rattling on the first respiration and sub- 
sequent cough and expectoration. The cough argues well for the sensi- 
tiveness of the parts, and the gag may be removed as soon as the tube is 
in place, but the thread should remain until all obstruction to breathing 
has been overcome and the physician is assured that there is no partially 
detached false membrane in the trachea below the tube. An expert 
operator can remove the thread in the course of ten or twenty minutes, . 
but since the removal of the tube requires a good deal of skill, it would 
be better ordinarily to leave the thread in for the purpose of removing 
the tube when the time comes. Children with teeth, however, are apt 
to chew the thread in two unless it is sunk down and buried between 
two teeth. 

‘*T'o remove the tube when the thread is not left in, the child should be 
held in the same position as before; carry the left index finger past the 
epiglottis, hook it up, rest the tip of the finger on the arytenoid carti- 
lages, and carry the extractor point to the end of the left index finger ; 
elevate the handle so that the point will be directed forward from the 
left index finger on the arytenoid into the aperture of the tube. The 
guard screw of the extractor lever should be carefully set to avoid in- 


GAUMANNECO. 
Fie. 64.—Extractor. 


jury to the tissues in case the extractor jaws should be 
opened by mistake in the soft parts instead of in the tubes. 
As to the time of removing the tube, it depends upon the 
age of the child and the condition of respiration as af- 
fected by the disease ; the average is about five days. Should a piece of 
false membrane be loosened, which is characterized by a croupy cough, 
rattling due to obstruction of outgoing air, and other symptoms of 
threatened asphyxia, the tube should be removed at once.” 

‘‘Reeding a child after intubation is the great difficulty. When the 
effort of swallowing is accompanied by strangling, the child should be 
laid with the head lowered so that it swallows uphill, as any fluid 
which gets into the tube during the act of swallowing quickly runs out. 
The child should be fed either with a spoon or a nursing bottle.” 


Norg.—A consideration of the bacillus of typhoid fever does not come within the domain of 
surgical pathology, but deserves mention from the fact that it has been met with in abscesses, 
which, however, were probably due to mixed infection during the process of typhoid fever. The 
thermal death point of this organism is 56° C. (188°8° F.) in streaming steam. 
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DisinFecTION oF ExcreTa.—Under certain conditions, the surgeon may be called upon to 
advise in the disposition of infectious excreta: the discharges of dysentery, tuberculosis, diphtheria, 
yellow fever, scarlet fever, typhus and typhoid patients; the vomited matter in cholera, diphtheria, 
yellow fever, scarlet fever; the sputum in tuberculosis, diphtheria, scarlet fever, and pneumonia; 
and the urine of all patients with infectious diseases. The most efficacious method is by burn- 
ing, and if this can not be done, the next best thing to be done is to pour boiling water? in 
quantity five or ten times greater, upon the material to be disinfected. Chloride of lime of the 
best quality (which should yield twenty-five per cent of available chlorine and which costs about 
one cent a gallon), is an excellent disinfectant. Distilled or pure water (six ounces to one gallon 
of water makes a proper solution). One quart is necessary to disinfect each rectal discharge, 
Expectorated matter should be discharged into a vessel filled with this solution. 


CHAPTER VIL. 


SURGICAL DRESSINGS, ASEPSIS AND ANTISEPSIS, STERILIZATION OF 
MATERIAL, OPERATING ROOM, INSTRUMENTS. 


Asepsis and Antisepsis.—The materials used in the performance of a 
surgical operation and the after-treatment form an important part of 
the surgeon’s outfit, and the methods of preparing and preserving the 
apparatus needed for dressing wounds in the aseptic and antiseptic prac- 
tice of to-day deserves most careful consideration. 

This practice, which embodies the great principles of cleanliness and 
carefulness, is so well established among the best surgeons in America 
and Europe that any argument in its favor, as compared with the 
methods of one or two decades ago, is unnecessary. 

Ligatures and Sutwres.—Catgut, silk, silkworm gut, kangaroo or 
deer tendon, and silver wire will meet every requirement in tying vessels 
and closing wounds. Catgut has practically superseded all other sub- 
stances as a ligature. The conditions which would justify the applica- 
tion of a silk, metal, or any non-absorbable ligature to an artery are 
rarely present. Strings or cords made from animal tissues, as buckskin, 
ox aorta, nerve, tendon, and whalebone, known under the general name 
of ‘‘ broad ligatures,” have been successfully employed in the occlusion 
of the larger vessels, but their use is limited in comparison with that of 
the violin strings, which are easily obtained, prepared, and preserved, 
and are, moreover, cheap. 

Preparation.—Commercial or unprepared catgut can now be secured 
in almost any surgical supply or drug store, and should be selected from 
the sizes marked 00, the very finest, toas high as No. 12. The sizes for 
ordinary use are Nos. 0, 1, 2, 3,4, and 6. No. 0 is fine enough for the 
ligation of the smallest vessels and for sutures. Some surgeons, 
however, prefer No. 00 for these purposes. No. 6, on the other 
hand, is too large for sutures, but may be used with advantage 
in tying large vessels, as the iliacs and subclavian and the cord in oper- 
ations for castration. For ordinary purposes the sizes above this are 
not required. 

It is always best, when possible, to secure suture material from manu- 
facturers who have all the facilities for its thorough sterilization. Of 
late years I have been using with great satisfaction that prepared by 
Messrs. Van Horn & Ellison, of Park Avenue and Forty-first Street, New 
York city. Their method is as follows : 


Remove the small threads which are tied around each bunch of cat 
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gut; place it in a bottle or jar containing benzine, in which it is to soak 
ten days and for the very largest sizes two weeks, in order to remove the 
fat and oily matter ; then wash it well in purified ether (Squibb’s) until 
all traces of benzine have disappeared ; wind loosely on sterilized glass 
reels and transfer to a strong glass jar having a cover which can be 
tightly closed by aclamp. This jar should contain ninety-five-per-cent 
alcohol, and is then placed in a steam-pressure sterilizer and boiled for 
one hour at a temperature of 215° F. Repeat this boiling in ten hours in 
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Fig. 65.—Case of suture bottles. 


absolute alcohol, then transfer the gut to the final receptacle, containing 
absolute alcohol. The small bottles (Fig. 65), which have been previ- 
ously sterilized, hold from fifteen to twenty feet of catgut. When 
placed in this final receptacle they are sterilized in a dry-heat sterilizer 
at a temperature of 250° F'. for twenty minutes, and immediately sealed 
upon cooling. Frequent strict bacterial tests have been made upon this 
material, and it has been found pure. In the room in which aseptie ma- 
terial is prepared there should be no dust. By running a strong steam 
atomizer through the room an hour or two before exposing the clean 
material all dust will be precipitated. It is well to handle the material 
with sterilized instruments rather than with the fingers. 

My own method of preparing suture material is as follows, and it is 
always preferable to prepare small quantities at a time: Whenever it is. 
exposed to the air or touched, as when a portion of the contents of a 
bottle has been used at an operation, it should be again sterilized before 


eects. aoe it is used by boiling in absolute alcohol 
—————— ~. for forty minutes. As the infection, if 
eI REMI EGER Grant . present, 1s only on the surface, it does 


not require longer treatment. Select the 
proper sizes of raw catgut (ordinary violin strings) and soak in ben- 
zine for six days. If benzine can not be had, soak in Squibb’s ether 
for four days. When benzine is used, wash the catgut in pure ether 
until all traces of benzine have been removed. While the catgut is 
soaking it should be agitated occasionally to aid in freeing it from 
fat and impurities. Transfer the gut to a clean wide-mouthed bottle 
filled with absolute alcohol and boil in a water bath for four hours as 
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follows: Place a folded towel in the bottom of an ordinary asparagus 
boiler (Fig. 67) or any utensil used for boiling, and stand the bottles on 
this ; a toothpick or bit of wood should be put alongside the stopper 
to give vent to the alcohol vapor and prevent 
explosion. The water in the boiler need not be 
more than three or four inches in depth. As 
alcohol boils at about 170° F., it is not neces- 
sary to bring the water to the boiling point. 
The bottles should be sealed when cool. Catgut 
should always be kept in absolute alcohol, and 
it should be reboiled after a bottle has been 
opened, for reasons above given. It must be 
remembered that ordinary alcohol as purchased 
contains about fifteen per cent of water which 
ruins the tensile strength of the gut. Such al- 
cohol can be made approximately absolute by 
breaking up in it pieces of gelatin, which rap- 
idly absorb the water. After the gelatin swells 
with the absorbed water, the alcohol can be 
poured off. A better method, however, is to 
filter the alcohol through powdered anhydrous sulphate of copper. 
This is prepared by baking ordinary bluestone in an oven until it loses 
its water of crystallization and crumbles into a fine powder. Deer and 
kangaroo tendon sutures and ligatures require the same method of steril- 
ization as catgut. On account of the larger size of this material, it re- 
quires longer submersion in benzine and ether. 

— Chromicized Catgut.—The introduction of deer and kangaroo tendon 
sutures has lessened the need of chromicized catgut, but in certain emer- 
gencies it may be required. The following formula of Messrs. Van Horn 
& Ellison is recommended. The gut is prepared with benzine and ether, 
as given above, washed in absolute alcohol, and thoroughly dried, it 
being very important to remove all moisture. It is then cut in lengths 
of two yards each and wound on small glass reels, and allowed to soak 
for thirty or forty hours, according to the size of the threads, in the fol- 
lowing solution : 


Peisemromae of potash. is. 0... 22s La gr. jSs; 
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Mix. 

It is taken from this solution and dried very slowly at a temperature 
never higher than 120° F. for at least three days, and then boiled in 
absolute alcohol for one hour, as given before in the preparation of plain 
catgut. The reels are next placed in bottles containing absolute alcohol 
with fifteen grains of glycerin to each ounce. The glycerin prevents the 
gut from getting too brittle. Catgut chromicized in this way will remain 
in the tissues from twenty to thirty days. 
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Silkworm gut should be boiled in water for an hour and transferred 
to long glass tubes, longer than the length of the gut to prevent bending 
(Fig. 68). These tubes are open at one end and contain two per cent of 

ae carbolic acid in alcohol. They should be sterilized 
in the dry sterilizer in the same manner as advised 
for catgut and silk, and then sealed. A ready 
method for sterilizing silkworm gut is to wrap as 
much as will be needed for the operation in a towel, 
and boil it well until needed. 

The most thorough method of sterilizing all 
forms of silk suture material is by steam at fifteen 
pounds pressure for thirty minutes. It is done by 
winding silk loosely on glass reels. Place these in 
a glass tube open at both ends, the opening being 
filled with plugs of cotton, which will allow the 
steam to circulate freely through the tube. They 
are putin the sterilizer and subjected to pressure 
as above. Since all surgical silk contains impuri- 
ties, it should be boiled in alcohol twenty minutes 
in order to remove them. It is then transferred to 
the final bottles, which contain alcohol, and which 
are then put in the dry sterilizer and sealed. Iron- 
dyed silk can not be treated in alcohol, as it dis- 
solves the color. It should be boiled in water. This 
material is best kept in a solution containing twenty- 
five per cent boiled absolute alcohol, three per cent 
acetic acid, and two per cent carbolic acid. 

In ordinary practice silk can be sterilized by 
boiling in an ordinary asparagus boiler for one or 
two hours. It should be kept in 
closed bottles in absolute alcohol 
(Fig. 69). In doing intraperitoneal 
work, as an additional precaution, 
the needles to be used are threaded 
with the silk and are run two or 
three times in a towel, the towel 
carefully folded and placed in the 
boiler and boiled with the instru- 
ments, to be taken out when needed. 
In like manner silkworm gut and silver wire may be 
rendered sterile at the time of operation. 

Gauze, cotton, and dressings are best sterilized by 
steam at fifteen pounds pressure for thirty minutes. 

Silver wire may be readily sterilized by passing toa 
red heat through an alcohol flame or by boiling, 

Sponges.—Most surgeons have discarded marine 
sponges in favor of gauze mops, which can be boiled and are inexpensive. 
When used a good quality of soft, close-mesh sponge should be selected. 
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Fie. 69.—Silk-bottle. 
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Sand and caleareous matter are removed by pounding the sponge ona 
hard surface with stick8. This should be done carefully. The sponges 
are then placed for twenty-four hours in a weak solution of hydrochloric 
acid—one half ounce of acid to a pint of water—then removed, squeezed, 
and washed in warm water until all free acid is removed ; then steeped for 
half an hour ina solution of permanganate of potash, thirty grains to 
a pint of water, washed thoroughly in plain water, and placed in the 
following solution: Hyposulphite of sodium, 
five ounces; hydrochlorie acid, one ounce; 
water, two pints. Allow to remain for two 
hours; remove and place in running water or 
rinse thoroughly in warm water until all traces 
of the last solution are removed. They should 
then be kept dry in sterile glass jars. 


Sponges should not be kept in bichloride. 
Carry them wrapped in rubber tissue and in- 
side the sponge bag. They may be sterilized 
by the above process after use in a clean case, Fie. 72. 
but should always be thrown away after use 
in pus. The cheapest and probably safest sponge is a mop made of 
sterilized gauze—a dozen thicknesses of the gauze cut in convenient sizes 
and hemstitched around the edge. These are to be boiled in the steril- 
izer before the operation. Pads made twelve inches square are useful in 
abdominal work. 

The sponge bag is made of cloth, lined with rubber, and closes with 
a draw string. These bags can be thoroughly cleansed and washed with 
bichloride. Gauze, cotton, safety pins, rubber adhesive, rubber tissue, 
hand brushes, etc., can be carried in this way. 

Trrigators.—A rubber bag, capable of holding at least two quarts, 
with an extra long tube attached, makes a good irrigator. The ordinary 
fountain syringe (Fig. 71) may be employed, or the more modern appa- 
ratus with thermometer attached, which is preferable. The nozzle should 
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be of smooth glass, sufficiently heavy to resist breakage, about five or six 
inches long and not more than a quarter of an mech in gross diameter, 
slightly pointed, with a lumen of an eighth of an inch. An emergency 
irrigator is shown in Fig. 72; it is made by placing a perforated cork in 
an ordinary wine bottle, fitting a piece of glass tube, quill, or cane, to 
which rubber tubing is attached ; the bottom is broken in and a string 
netting thrown around it for suspension. When no irrigator can be had, 
solutions may be poured on to a wound from a pitcher or cup. A ready 
method for continuous irrigation is shown in Fig. 73. It consists of a 
bucket suspended over the part to be irrigated In which the solution is 


. 


placed, out of which is allowed to descend a piece of cloth loosely 
twisted, one end being in the bucket of solution, which, by capillary 
attraction, drips continually. 

Drains.—As a rule, aseptic wounds in which hemorrhage has been 
properly arrested before the application of the dressing will not require 
drainage, and since the presence of a drain invites infection it should be 
avoided if possible. When necessary, a twist of sterilized catgut, as is 
shown in Fig. 74, will answer every purpose, the serum or even slight 
oozing finding its way into the dressing along the threads. The twist 
should fit loosely in the wound of exit, since it may by swelling com- 
pletely occlude it and prevent drainage. Occasionally, however, it is 
essential to use rubber tubing. Two qualities are required—soft and 
hard. When possible, the soft-rubber tubing should be employed, as it 
gives less discomfort to the patient; but where any pressure may be 
exercised upon the tube, the white, stiffer rubber should be used. It 
may be perforated, as shown in Fig. 75, or not, as may be demanded. 
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Rubber tubing can be absolutely sterilized by boiling for half an hour or 
an hour before using, and the piece to be used should be placed in the 
sterilizer and boiled when the silk ligatures and instru- 
ments are put in before the operation is begun, and 
only taken out when they are to be used. 

Protective.—Thin rubber tissue or oil silk is often 
advantageously employed to protect the wound from 
the atmosphere and to prevent evaporation from a wet 
dressing. Rubber tissue is to be preferred and should 
be kept in a cool, dry place. It should be dipped in a 
1-to-1,000 bichloride solution before it is used. It is 
not applied next to the skin, for a solution of this 
strength would produce dermatitis, but should be laid 
over the dressing. 

Gauze.—Carbolized gauze is now no longer used, 

and the simple sterilized dressing has practically super- 
seded the sublimate gauze. To prepare cotton cloth to 
be used for dressings, take a bolt of cheese cloth and 
cut it into pieces one or two yards long; place in boil- 
ing water for two or three hours; rinse in cold water 4 
and soak in liquor sodii chlorinate (one fFic.74. Fie. 75. 
part to five of water) for twenty-four hours. 
Rinse again in clear water and fold the gauze away in towels 
in a clean drawer. When about to use the gauze for a 
dressing it is placed in the sterilizer and boiled. Ifa dry- 
heat sterilizer is at hand, it should be placed in that and 
subjected to a high degree of heat. 

If bichloride gauze is required. plain sterilized gauze 
should be dipped into a 1-to-3,000 solution of bichloride and 
squeezed as dry as possible before using. When bichloride 
gauze is brought into contact with the skin, however, it is 
so irritating that its use has been practically discarded. 

Absorbent. cotton is so difficult of preparation that the 
practitioner is obliged to buy it as prepared for the market. 
It can be sterilized as heretofore given. The ordinary ab- 
sorbent cotton of the surgical market is not to be com- 
mended and should always be resterilized. This material 
forms such an important part of a surgical dressing that 
Fro. 46,_Rib. it should be prepared with great care. None should be 

ae ee rased that has not been submitted to heat sterilization after 
for __wiek- manufacture.* 

deep packing. Syringes, Aspirators, and Hypodermic Needles.—Hypo- 

dermic needles should be sterilized after each insertion. 

They can be boiled in a teaspoon in the flame of a candle or gas jet before 

and after use, and this precaution will save any possible infection from 

this source. An aspirating needle should be passed through the flame 


* I prefer the article obtained from Van Horn & Ellison. 
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of a spirit lamp or thoroughly boiled before and after being used. 
When used in a pus case, the whole syringe should be boiled for at 
least five minutes. This process is not very destructive even to hard 
rubber. If the washers become too brittle, they can be replaced. A 
reliable syringe, wholly of metal, which could be perfectly sterilized is 
greatly needed. 

In every operating bag two or three hypodermic syringes, an extra 
aspirator, two or three hard-rubber syringes with delicate nozzles (vagi- 
nal syringes), a six-ounce glass barrel syringe with hard-rubber finishings 
for injections into the bladder or flushing wounds when necessary, and a 
soft-rubber fountain syringe for general irrigation, should be carried. 
In an emergency a fountain syringe can be used for saline transfusion. 
It should always be boiled for five minutes before being put to this last 
purpose. If a glass medicine dropper or the canula of the pocket-case 
trochar and canula is attached to the end of the tubing, a very simple 
apparatus for intra-venous saline injection is at hand. The solution 
should be used at a temperature of 110° to 115° F., registered by a ther- 
mometer attached to the irrigator. ‘As hot as the hand can bear” is an 
ordinary test for the safe temperature of the solution for ‘‘ transfusion,” 
which holds approximately a level teaspoonful of chemically pure salt 
to a pint of boiled and filtered water. Absorbent cotton is a ready and 
excellent filter material. 

All solutions for hypodermic injection, such as morphine, cocaine, 
strychnine, etc., in distilled water develop a fungus in a short time, 
which invites sepsis. If they are made, however, in a saturated solution 
of boric acid, this fungus does not develop and the solution remains 
aseptic. Saturated boric acid should be kept on hand, and is easily 
made by placing half a pound of ordinary boric acid in a half-gallon 
bottle filled with boiled water and shaken until saturated. Cocaine 
should be kept in a cool spot, for at a temperature higher than 60° F. it 
begins to lose its anesthetic property. 

Catheters should be carried dry in a screw-cap bottle. They can be 
boiled without much damage if of pure rubber, and there is no other way 
of thoroughly disinfecting them. They should be lubricated always with 
glycerin, which is sterilized in the process of manufacture. 

Vaseline for surgical purposes should be carried in closed tubes, the 
quantity to be used to be compressed out of the tube as required. 
Open jars in which the finger or instruments are thrust are quickly in- 
fected and remain so. 

Weedles after being polished should be carried in absolute alcohol to 
prevent oxidation. 

Antiseptics.—In antisepsis preparations of mercury stand at the 
head of the list. Sternberg’s experiments show that the biniodide of 
mercury is actively antiseptic in a proportion of 1 to 20,000 in distilled 
water (or clear water free from lime salts) ; mercuric chloride ( bichloride), 
1 to 15,000 ; protoiodide, 1 to 10,000. The mercuric chloride (corrosive 
ee) is most commonly used, and should answer every purpose. 
it can be obtained in tablets containing fixed proportions, to be mixed 
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with water as needed, one tablet to one pint of water giving a 1-to-1,000 
solution. The stronger solutions (1 to 500 and 1 to 1,000) are rarely used, 
except for disinfection of the hands before an operation or to prevent 
infection of the operator when exposed to a poisonous wound. Subli- 
mate irrigations are much less used now than formerly, but I do not 
think they should be altogether discarded. When flushing a wound a 
stronger solution than 1 to 5,000 is rarely employed, and even then pre- 
caution should be taken to thoroughly remove all moisture by sterile 
sponges or gauze mops. For irrigating broad surfaces and in large 
cavities, such as the pleural cavity in empyema, sterilized normal salt 
solution is preferable to a bichloride solution ; this is made by dissolving 
a drachm and a half of salt in thirty-three and a half ounces of boiling 
water (a heaping teaspoonful to one quart).. A 1-to-1,000 solution of 
bichloride of mercury will destroy the spores of anthrax after several 
hours’ exposure. Stronger solutions are therefore indicated in operations 
where spores exist, as in the removal of tuberculous glands which have 
undergone cheesy degeneration. In the presence of ordinary pyogenic 
cocci a 1-to-5,000 solution will suffice. : 

Permanganate of potash is antiseptic in a solution of 1 to 285 parts. 

Alcohol is not to be relied upon under any conditions as an anti- 
septic. 

Pyoktanin destroys the streptococcus pyogenes and anthrax bacillus 
in a 1-to-1,000 solution. The deep-blue staining which it causes renders 
it very objectionable. 

Todoform is very slightly antiseptic but when made sterile it aids 
in wound antisepsis by absorption of the moisture necessary toa the 
proliferation of the septic organisms. The following method of steriliz- 
ing iodoform will render it a safe agent: Take the crystals known 
in trade as ‘‘ non-conglutinating,” place in a glass bottle and cover with 
a 1-to-500 bichloride solution; allow this to stand forty-eight hours, 
occasionally shaking it. After the crystals have settled to the bottom 
all adulterated matter will float on the surface and may be removed by 
pouring off the supernatant liquid. Wash off the bichloride by shak- 
ing in distilled water that has been boiled and allowed to cool; pour off 
the water and dry the iodoform slowly in an oven with mild heat. 

In making iodoform gauze the crystals are rubbed into the sterilized 
gauze by the hand, using by preference a clean sterile board or glass 
table. In abdominal surgery I would recommend the use only of fresh 
gauze made by a reliable firm. 

Acetanilide, a coal-tar product, is now extensively used in surgery 
and seems to be likely to replace iodoform. The disagreeable and pene- 
trating odor of the latter renders it always objectionable. Dr. L. Lof- 
ton has employed this agent extensively in the treatment of chan- 
croid, herpes, and ulcers. Burns of large area were thickly sprinkled 
with powdered acetanilide every three days, over this sterile gauze and 
cotton batting, without toxic effect and with great satisfaction.* 


* “Southern Med. Record,” April, 1896, 
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Operating Room.—A clean room free from dust, good light, and a 
generous supply of fresh air are of the first importance. The light, by 
preference, should fall upon the operating table from a point above the 
level of the patient. A skylight, or a tall, wide window are best. <At 
night, electricity, gas, lamps, candles, or torches, mentioned in the order 

of preference, may be used. The temperature 

‘ =< => of the room should be rather above that which 
tc ag is conducive to the comfort of the operator and 
hike his assistants, to prevent the loss of body heat 

from the patient, often necessarily exposed, and 
at times deprived of normal heat by hemorrhage 
and shock. Moreover, in the event of asphyxia, 
it may be imperative to introduce suddenly fresh 
air from open windows, which would lower the 
temperature to a dangerous degree if the room 
were not properly heated. In all operations the 
patient’s legs and arms should be wrapped in 
warm clothing or cotton wool, and all parts not 
= necessarily exposed kept warm. The room 
tegy Coos djustaiiie sopereims should be large enough to hold the apparatus 
and permit free, prompt movements of the as- 

sistants. The floor should be of wood or some hard material, not porous, 
and never carpeted ; the walls and ceiling clean and free from unneces- 
sary drapery. When dust prevails, a steam spray should be run for an 
hour before the operation is begun, to precipitate the dust and clear the 
atmosphere. Beside the operating table there should be two or three 


ia 


Fic. 78.—The Nedofik adjustable operating table. 


small side tables covered with clean sheets to hold instruments, trays, 
dressings, etc., and an adjustable stool (Fig. 77) is a comfortable accessory. 

In the selection of an operating table, it will add greatly to the com- 
fort and convenience of the operator if it is adjustable, so that its surface 
may be raised or lowered. It is often essential to have one end of the 
table elevated considerably more than the other in certain operations. 
The Nedofik operating table (Figs. 78 and 79) I have found of great serv- 
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ice. It can be raised and lowered at will, and can also be elevated at 
either end when required, as in operations for hernia, hysterectomy, or 
when collapse occurs from cerebral anemia. When not in use as an 


Fia. 79.—The same adapted to the Trendelenburg posture. 


operating table it can be lowered so that it takes up the minimum of 
space. When a portable table is required, the apparatus devised by Dr. 
W. R. Pryor will prove very satisfactory. It can be folded up as shown 
in Fig. 80, and can readily be adjusted to the horizontal position (Fig. 81), 
which can be changed with the patient upon it to the Trendelenburg pos- 
ture or any desired elevation. An ordinary kitchen or dining table, five 
or six feet long, or two smaller tables placed end to end, covered over 
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Fie. 80.—Prof. W. R. Pryor’s operating frame folded for transportation. 


with several layers of blankets or comforters, and over this an oilcloth, 
makes a useful operating table. A plain inch plank, six feet long and 
twenty or twenty-two inches wide, and two wooden benches or horses 
such as carpenters use, of proper height, will suffice. 

Trays for holding instruments should be made of porcelain or agate 
ware, about two inches in depth and of a length to suit the various in- 
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struments (Figs. 82, 83). These trays should have a turned corner for 
readily emptying the solutions, and should be made in gradually reduced 
sizes, to fit one within the other, for compactness in carrying. Several 


Fia. 81.—The same in position for ordinary uses. 


pus basins (Fig. 84) are essential in case of vomiting or for catching fluids 
from wounds or after irrigation. Fig. 85 represents a suitable side stand 
and small outfit for an operating room. A number of bowls and pitchers 
of porcelain or glass for holding solutions should be on hand. The 
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dressings and gauze to be employed should be put into the sterilizer and 
boiled until required. JIodoform or acetanilide gauze and cotton batting 
can not be made wet, therefore they should all be carefully sterilized 
by the manufacturer and protected from infection by the surgeon. 
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Preparation of the Patient.—The physical preparation of the patient 
will be dealt with in the various operative procedures given. The sur- 
geon and assistants should labor by every means to dispel anxiety ; even 
the question as to whether a favorable prognosis should be made known 
to the patient should be determined by circumstances. The professional 
obligation may be discharged when the nearest relatives or friends are 
informed if the temperament of the individual is such that great depres- 
sion would probably follow the knowledge by the patient of impending 
disaster. In such a case it would be wise to withhold a grave prognosis 
from the patient. The surroundings should be as bright and cheerful as 
possible. Expressions and acts of sympathy and kind attentions from 
friendly hands aid much in attaining a successful issue. In emergencies 
and in conditions of grave sepsis which have just come under the notice 
of the surgeon it may be necessary to operate at once without careful 
physical preparation of the patient, which adds much to ultimate safety. 
In most instances, however, much good can be accomplished by devoting 
several days, or even weeks, to increasing the nutrition of the tissues and 
- preparing the alimentary canal to exclude the serious complication of 
intestinal toxemia. The bowels should be moved always the day before 
and daily for several days before the operation, and after as well. In 
abdominal work it is best to withhold solid food for four or five days be- 
fore the operation, giving the patient concentrated liquid nourishment. 
The field of operation, if it does not annoy or alarm the patient, should 
before the anesthetic be thoroughly shaved, scrubbed with a.clean brush, 
green soap, or etherized Castile soap, then well wet with ether in order to 
dissolve the fat within the sebaceous follicles, washed with strong mer- 
curic solution (1 to 500 or 1 to 1,000), then covered with gauze dipped in 
a 1-to-1000 solution, and held in place with a bandage. 

The preparation of the surgeon and his assistants is comprehended in 
the greatest possible personal cleanliness. No one should be admitted to 
an operation who has been in a room with a contagious disease without 
having made an entire change of clothing and taken an antiseptic bath. 
The nails should be closely trimmed always; the hands and arms up to 
the elbows should be scrubbed with sterile soap and water and brush 
until perfectly clean, and immersed in a 1-to-1,000 sublimate solution for 
several minutes. Welch’s method of sterilizing the hands is as follows: 
The hands and nails should be cleansed with brush, soap, and hot water, 
and then soaked in a 1-to-500 mercuric solution; rewash in a change of 
water two or three times, using a brush that has been sterilized ; Immerse 
the hands for one or two minutes in a warm saturated solution of per- 
manganate of potash, then ina warm saturated solution of oxalic acid, — 
where they remain until complete decoloration is effected ; wash with 
sterilized salt solution or water that has been boiled, then immerse two 
minutes in sublimate solution (1 to 500). 

The operator should wear a waterproof gown long enough to reach to 
his feet, rubber boots to protect his feet, or large wooden shoes made 
for this purpose. It is usually preferable to have the sleeves of the 
operating gown terminate at the elbow, and over the rubber gown the 
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operator and each assistant should wear a long coat made of duck linen 
or heavy cotton goods of any kind that will stand boiling, extending 
at least to the knees, and 
with sleeves reaching a little 
below the elbow. <A goodly 
number of these should be 
kept on hand, and should be 
washed, boiled, and stored 
where they will remain ster- 
ile. Attendants should be 
carefully warned after their 
hands have been sterilized 
not to touch the face, hair, 
beard, clothing, basins, or 
handkerchief, using steril- 
ized towels for all purposes, 
and when, by accident or 
necessity, any substance is 
touched with the hands, they should be immediately immersed in a 1-to- 
1,000 bichloride solution. This should be done at frequent intervals. in 
any event, in order to guarantee cleanliness and prevent infection, espe- 
cially where poisonous wounds are being dealt with. 

The staff of attendants should be as follows: A trained anzesthetizer, 
next to the operator the most important position, and one, unfortunately, 
too often left to a tyro; a nurse to attend upon the wants of the etherizer ; 
a first assistant, who stands convenient to the operator, to sponge; a 
second assistant to hand instruments as needed; an orderly to attend to 
the dressings, to prepare the Paquelin cautery, or to do general useful 
duties ; at least two other assistants for holding retractors or for other 
duties, and where irrigation is needed, to attend to that feature; and 
one or two nurses to rinse sponges or to prepare mops as required. It 
must be remembered that in the conduct of an operation the operator, 
himself being the responsible party, must keep his eyes and ears upon 
his assistants and condition of the patient as the anesthesia progresses. 
When the operation commences and the knife or other instrument is 
lifted from the sterile solution in which it has been submerged, the assist- 
ant should shake from it the few drops of liquid which adhere. The 
different methods of holding the scalpel when making the incision are 


Fig. 87. 


Fig. 88. 


represented in Figs. 86, 87, and 88. Holding the handle with the index 
finger on the back, as shown in Fig. 86, is easier for the operator and 
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brings into play more of the knife’s edge for rapid work than the position 
shown in Fig. 87, in which the point of the knife only is brought into 
play. In making the incision it is generally necessary to stretch and 
thus steady the integument with the fingers of the other hand (Fig. 88). 

Irrigation is only practiced now in operations in or near an infected 
spot, such as an ulcer, sinus, abscess, or about the rectum, as in hzemor- 
rhoids. In clean operations where no infection exists it will suffice to 
flush the wound at the end of the operation with a 1-to-3,000 
bichloride solution, and dry it out very thoroughly immediately 
with mops or sterile sponges. For operations within the various 
cavities special directions will be given. 

Instruments.—Much of success in practice depends upon the 
possession of a variety of well-selected instruments. They should 
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be of the very best material, made after well-approved 
patterns, and as simple in construction as possible. The 
handles should be sufficiently large to be grasped firmly in 
the hand and made of steel. The surfaces should be highly 
polished and smooth, not even permitting the stamp of the 
instrument maker.* As no instrument can be made abso- 
lutely aseptic without boiling, they should be so con- 
structed as not to be injured by this process. 


Fre. 89. Fig. 94.—Little’s lithotomy-knife. 


Every surgeon must be guided in the selection of his armamentarium 
by the character and extent of his work. For general practice the fol- 
lowing list will in the main be found satisfactory : 

For making flaps by transfixion; two amputating knives (Fig. 89) 
may be conveniently employed. The largest of these measures seven- 


* These cuts are made from instruments in my general operating case, and the name of the 
maker appears only in the engravings. 
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teen inches over all; with twelve inches for the blade, which is five 
eighths of an inch in width ; the smaller knife is of similar pattern, the 
blade being eight inches long by half an inch wide. For compactness 
and economy the single large blade will answer the purposes of both. I 
have made several 
amputations at the 
hip joint with the | peers 
ordinary scalpel. 

About eight scal- 
pels are required, 
the blades ranging 
from one inch to 
three inches’ in 
length, with the end of each handle shaped for dry dissection (Figs. 
90 and 91). 

Two curved bistowries (Figs. 92 and 98) are essential, one sharp, the 
other probe-pointed, with at least three and a half inches of cutting edge. 
For the performance of perineal lithotomy (an operation now practically 
obsolete), a long scalpel would in an emergency suffice, but the sharp- 
pointed knife with four inches of cutting edge (Fig. 94) is preferable. 

In operating for cleft palate, the instruments shown in Figs. 95, 96, 
and 97 are essential. The blades of the first two should have a cutting 
surface of an inch and a half, in order to give sufficient sweep in 
freshening the edges of the palate. The gum lancet (Fig. 97), for divid- 


i 


ing the mucous and periosteal tissues on the hard palate preparatory 
to sliding, should be shaped as represented in the cut. For the sub- 
cutaneous section of tendons and fascia, a probe-pointed tenotome 
(Fig. 98), shaft and blade measuring two inches, with one inch of cut- 
ting surface, and a fascia knife (Fig. 99), sharp-pointed and the same 
length, will suffice. 

Retractors, or instruments for separating the edges of operating 
wounds, should have long shafts and handles, so that the hands of 
assistants may be well away from the wound and operator. Some 
should have sharp hooks 
with two, three, or more 
prongs (Fig. 100); others 
should have dull prongs 
— or plain and flat, usually 

Fie. 100. curved, but sometimes bent 

at right angles, as shown 

in Fig. 101. When metal retractors are not convenient, the insertion of 

strong silk threads at various points in the edges of the wound serve as 

most satisfactory retractors. The strings can be left long and retraction 

made with the hands of the assistant two or three feet from the oper- 
ative field. 
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The tenaculum (Fig. 102) is a most useful instrument, and two are 


usually needed. 
An aneurism needle (Fig. 103) should have a capacious eye, a small 
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curve in one direction, and a beaded point which can not be forced 
through the wall of a vessel. It may also serve for retraction. 

Fig. 104 represents a most convenient saw for amputations and exsec- 
tions. It has two blades, either of which may be adjusted. The com- 
bined keyhole and 
metacarpal saw (Fig. 
105) has three blades 
Fie. 102, of different lengths, 
and is very useful in 
exsections of the su- 
perior maxilla and in 
all osteoplastic oper- 
ations about the face, as well as for minor operations where the saw is 
required. 

Chisels of several shapes and different construction are required. 
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Fria. 104.—Bow-saw, with two blades. 


Fig. 106 represents Vance’s osteotome. At least two of these are neces- 
sary, and should measure respectively one half and three eighths of an 
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Fie. 105.—The author’s adjustable key-hole saws. 


inch in width at the cutting edge, and the narrower one should be con- 
siderably sharper at the point. The ordinary srooved straight chisels 
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of the wood joiner, which can be secured at any hardware store, are 

used for the operations of chiseling or troughing the long bones in osteo- 

mvelitis, and answer 

———- agi@, the purpose admira- 

ee SLES sali) bly. The very small- 

Fra. 106. e est of these can be 

_ employed in the more 

delicate operations, as opening into the mastoid cells in empyema, al- 

though special instruments for this operation are preferable. A con- 

venient hammer with malleable surface, for driving the chisel, is seen in 

Fig. 107. An ordinary mallet of hard wood is cheaper and better ; it can 
be boiled, and therefore kept aseptic. 

Fig. 108 represents Volkmann’s sharp spoon, an invaluable instrument 
in bone surgery. There should be at least three sizes of this instru- 
ment, all made very 
strong. The diameter of 
the largest scoop should 
be about half an inch, 
and the smallest three 
sixteenths of an inch. 
In clearing out the me- g@ 
dulla after amputations * 
for osteomyelitis in 
which the periphery of 
the bone is not involved 
and in which the ampu- 
tation is made well below 
the level of the disease 
in the medulla, the canal 
may be curetted with the 
ordinary uterine curette. 

Sayre’s periosteal ele- 
vator (Fig. 109) and the ——— 
adjustable three-bladed ; aes 
instrument of Goodwillie 
(Fig. 110) will meet every indication. The latter may be used with spe- 
cial benefit in operations upon the palate. 

Bone drills (Fig. 111) are not so frequently required as formerly. The 
burred drill is practi- 
cally obsolete. The 
open-edge smaller- 
sized drills are useful 
in wiring fractures, etc. A shoemaker’s 
awl will usually suffice. 

———— Bone forceps should be constructed 
Fie. 111. for cutting, holding, and extracting pur- 
poses. Fig. 112 represents a useful in- 
strument which cuts as a pair of scissors on the flat. 
4 
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In operations upon the cranial bones cup-shaped rongeurs (Fig. 113) 
and the fenestrated forceps (Fig. 114) are invaluable. The instrument of 
Dr. De Vilbis (Fig. 115), of Ohio, I have used with great satisfaction, as 
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it makes a narrow section and will cut through the bones of the cranium 
with less force than any other instrument. 

Figs. 116 and 118 represent very useful instruments which may be 
used as sequestrum forceps and for various purposes. 


Fie. 114. 


The lion-tooth forceps (Fig. 117) is of great service as a holder in ex- 
section of the smaller bones or large necrotic fragments. i 

The best trephine for general work is that of Galt (Fig. 119), the burr 
of which is conical. A convenient size measures five eighths of an inch 


in diameter at the cutting teeth, gradually enlarging to seven eighths of 
an inch at the base, where the spiral teeth terminate. In its employment, 
as soon as the resistance in front ceases the side teeth take hold so 
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greedily that further rotation is difficult and the operator is thus warned 
that the button is divided and the instrument has reached the dura ; 
the teeth, however, may be driven on to the dura, and considerable care 
isrequired. The central 
bit should be advanced 
about one eighth of an 
inch beyond the level 
of the teeth, in order to ee 
fix the instrument until 
the side teeth have cut a well-marked circle in the bone. The bit is 
then made to recede entirely out of the way, as the trephine will be 
held in place by the circular trench already made. 

For the arrest or prevention of hemorrhage the Esmarch bandage 
may be used. There should be two bandages of strong white rubber, 
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each two inches wide and four yards long. With these the blood can 
be entirely driven from the tip of an extremity to the trunk, and at 
the same time complete constriction can be made by one of the bands. 

An excellent elastic tourniquet can be made of strong rubber tubing, 

= about half an inch in di- 
ameter. When the tour- 
niquet is applied with or 
without rendering the 
extremity bloodless it 
should not be too tightly 
z drawn, as injury may be 

Be on done to the nerves and 

paralysis follow. In am- 

putations where the constriction is made close to the incision this pre- 
caution is not essential. 

Two convenient styles of hemostatic forceps are shown in Fig 120: 
Esmarch’s long-nosed, and the mouse-tooth forceps. All artery forceps 
should be about five inches long, perfectly smooth, and, when clamped, 
dull on the edges, so that the ligature which is being tied will not be cut 
by the instrument. There should be at least twelve—four mouse-tooth 
and eight long-nosed. 

Sponge holders (Fig. 121) can not be dispensed with. They should 
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Fie. 121.—Dr. Southgate Leigh’s sponge holder. 


be ten or twelve inches long, made in two separate halves of solid metal. 
Any form of clamp forceps may be used as sponge holders. 

A half dozen pairs of scissors form an essential part of a general 
Operating case: Dressing scissors (Fig. 122), straight or angular (Fig. 
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123), two pairs of scissors curved on the flat, five to eight inches long 
respectively (Fig. 124), one sharp-pointed, five inches long, curved on the 
flat, and straight sharp-pointed scissors. 

Needle holders are indispensable. A Sims vesico-vaginal needle 
holder is an instrument generally useful. Fig. 120 represents a con- 


Fic. 122.—Dressing-scissors. 


venient and satisfactory holder. All instruments with joints or sliding 
catches should be so constructed that they can be taken to pieces for 


purposes of cleansing. 
A general assortment of needles, curved, half-curved, and straight— 
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the finest, for plastic work about the face; Hagedorn’s needles with 
Fowler’s modification (half twist, permitting it to be used in the ordinary 
needle holder) ;. short, strong needles, partly curved and straight for 
lacerated cervix; and needles for laceration of the peringzeum are re- 
quired. | 
Several anatomical forceps fully seven inches long (Fig. 126), so that 
the hand may be held a sufficient distance from the wound ; one plain, 
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Fie. 125.—Wyeth’s needle-holder. 


one mouse-tooth with or without catches, and one long, perfectly smooth 
forceps for holding the first knot of a ligature firmly until the second 
knot is fastened. 

Probes of malleable material, preferably silver or nickeled copper, of 
various sizes, are needed. The large, soft, flexible probe of Fluhrer 
(Fig. 127) is an excellent instrument for following up old sinuses. 


INSTRUMENTS. 101 


A grooved director (Fig. 128), of good size, malleable, and with a dull 
point, is essential. 

Other instruments will be given with the operations for which they 
are especially designed. 

For transportation, instruments may be best carried in long canvas 
rolls, along the center of which a piece of tape is basted, leaving a loop 
under which to slide each instrument. These rolls should be wide 
enough to fold over 
the instruments on 
either side, then 
rolledand tied. The 
sharp instruments 
should have their 
edges protected by 
wrapping absorbent 
cotton over’ the 
blades. Knives, however, can be carried with less danger of dulling 
their edges in plain metal or unlined wooden cases containing nothing 
but a metallic framework in which the knives fit in their receptacles, 
all of which can be easily cleansed. 

The Bag.—One or more bags of strong Russia leather, 17 x 10 x 8 
inches, with snugly fitting lids and no cloth lining to catch and hold 
dust. The bag should be frequently wiped out with a towel moistened 
in 1-to-1,000 bichloride solution, and a plain dry towel should be folded 
and kept in the bottom of the bag to absorb any liquids that may be 
spilled in transportation. 

Razor and Soap.—Shaving the operating field should always precede 
the scrubbing brush and soap. An excellent surgical soap made from 
the formula of Dr. J. A. Bodine is as follows: 

Castile-soap shavings, one pound. Boil in one gallon of water until 
liquefied. When cooled to about the temperature of the body, dissolve 
seven grains of mercuric chloride (one tablet), and when entirely cooled, 
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add four ounces of ether. Powdered marble dust may be added on 
account of its advantage in scrubbing dirt out of the folds of the skin 
and follicles. 

Collodion.—Collodion, plain and sometimes saturated with iodoform, 
is essential to seal up wounds that need no drainage. Upon the face and 
exposed surfaces plain collodion is preferable ; on the body in general 
the iodoformized collodion is used— 

hog@rorm crystals, sterile............... er. xlviij; 


od 
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Apply with camel’s-hair brush, which should never be dipped in the 
bottle, and always thrown away after using. All solutions should be 
poured out into a suitable vessel in about the quantity needed, the ex- 
cess being thrown away to prevent infection of the whole. ‘This method 
of sealing wounds is invaluable in preventing infection in the region of 
the groin or rectum and in wounds near the mucous surfaces. 

When collodion is not at hand, a wound may be thoroughly sealed by 
melting clean rubber tissue with chloroform. The rabber tissue should 
be immersed in 1-to-1,000 cold bichloride solution for a few minutes, then 
cut in proper size for covering and laid over the wound. A pellet of 
absorbent cotton moistened with chloroform, brushed lightly along the 
edge of the rubber tissue, causes it to melt and closely adhere to the 
skin. Layer after layer can be applied until the proper protection is 
guaranteed, 


CHAPTER VIII. 


‘ANESTHESIA. 


ANAESTHESIA means loss of sensibility. It may be local or general. 
In the former, the sensibility of a limited portion of the body is more or 
less completely lost, while the patient remains conscious ; in the latter, 
both consciousness and sensibility are lost. 

Local anesthesia may be obtained in a remarkable degree by the judi- 
cious employment of the hydrochlorate of cocaine, for the application of 
which agent to surgical use the world will ever be indebted to Dr. Karl 
Koller, of New York city. 

While the two- and four-per-cent solutions are chiefly employed, 
satisfactory anzesthesia may be obtained with one-per-cent or even weaker 
solutions than these. In extremely rare instances a ten-per-cent solution 
may be employed, but great care should be taken in its administration. 
Alarming and even fatal results have followed the careless employment 
of the stronger cocaine solutions. I have employed this agent in a great 
many operations for a period extending over several years, and have 
never seen an alarming symptom. Practically al] the ordinary opera- 
tions and some major procedures may be safely and satisfactorily per- 
formed under the influence of this anesthetic. In operations upon the 
extremities, where the circulation may be partially or completely arrested 
by the compression of an elastic bandage around a finger, the forearm, 
arm, leg, or thigh, more cocaine can be used than upon the trunk, where 
the circulation can not be controlled. Eighteen grains of cocaine hydro- 
chlorate to one ounce of distilled water is approximately a four-per-cent 
solution. One grain of boric acid added will prevent the development of 
fungi in the solution. Applied to the cornea and conjunctiva by drop- 
ping one or two drops of a two-per-cent solution into the eye, or upon 
any mucous surface, it is rapidly absorbed by the epithelia; the capilla- 
ries of the part become at first contracted and the end organs of the sen- 
sory nerves are paralyzed. Upon the unbroken integument it produces 
practically no effect. Injected into the tissues through a hypodermic 
needle (for which method we are indebted to Dr. J. Leonard Corning, of 
New York city), it produces anesthesia wherever it reaches—in bone, 
muscle, subcutaneous tissues, or the skin. Injected into the substance of 
a nerve, it is rapidly absorbed and produces anzesthesia in all parts in the 
range of distribution of the nerve trunk beyond the point of injection. 
The quantity to be used in any case will vary with the susceptibility of 


the individual, and this should be cautiously studied in each case. Even 
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a few drops in the eye may, in rare instances, produce noticeable systemic 
effects. Upon the mucous membrane of the buccal cavity and pharynx a 
drachm of a four-per-cent solution in an operation lasting half an hour 
may be employed, brushed on with a camel’s-hair pencil or applied with a 
sponge. The excess of cocaine is washed off and diluted with the saliva, 
which, of course, should not be swallowed. For the subcutaneous and in- 
tracutaneous injection of cocaine, a perfectly clean syringe and the finest 
possible hypodermic needle, thoroughly sterilized, should be employed. 
Operating upon any surface of the body where control of the circulation 
is impossible, the following method should be employed: Given a neces- 
sary incision of two inches in length to expose a tumor requiring dissec- 
tion for one inch on either side of this line; should the quantity of 
cocaine necessary to secure aneesthesia for this extent be thrown in at 
once, absorption by the vessels would take place and constitutional 
poisoning supervene in from one to five minutes. The pupils would be- 
come widely dilated, the action of the heart greatly increased, and mental 
exhilaration, as evidenced by singing or incoherent speech, would ensue. 

Having thoroughly cleansed the surface to be operated upon, insert 
the very tip of the delicate needle barely beneath the epidermis; it 
should not be thrust through the skin, but an effort should be made to 
carry the needle halfway through the skin to the papillary layer, just 
where the end organs or loops of the sensory nerves terminate. This is 
more readily accomplished by carrying the needle almost parallel with 
the cutaneous surface. When the needle has reached this part of the 
integument, carefully regulated pressure on the piston should force out 
one fourth of a minim, which usually causes a slight stinging sensation 
and produces a little white wheal at the point where the cocaine distends 
the cuticle. One fourth of a minim of a four-per-cent solution will im- 
mediately and entirely deaden the sensibility and will permit the skin 
to be incised for about half an inch, and this should be done with a 
sharp knife either directly on the needle, or this quickly withdrawn and 
the incision made. The patient should be asked to notify the oper- 
ator the moment that a painful sensation is felt. It will be seen that 
section through the injected and tense skin, with the bleeding which 
ensues, allows the immediate escape of part of the cocaine, while the 
necessary manipulation aids in squeezing it out. The needle should now 
be reintroduced in the commissure of the wound and forced through the 
middle of the skin for a quarter of an inch and another portion of a 
minim expressed, the needle withdrawn, and the knife carried through 
the wheal thus produced. Five minims of a four-per-cent solution prop- 
erly employed will permit an incision of two or three inches in length 
with perfect anesthesia. After the skin is divided, the subcutaneous 
tissues are practically without sensation, and if the retractors are so 
placed that the hooks impinge upon the under surface of the skin and 
close to the edge where the anesthesia has been obtained, the patient 
will feel nothing beyond the dragging and pulling which is common to 
all these operations.. Moreover, the skin for a distance of from one half 
to three quarters of an inch on either side of the incision may be dis- 
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sected up without further injection of cocaine. It is always essential to 
work rapidly. As the dissection proceeds in the deeper tissues, a nerve 
filament or vessel in the line of incision may be encountered, and these 
usually require an extra minim of the solution. A painful sensation is 
felt almost invariably when a vessel is grasped or cut, even when no 
nerve can be made out, and I am led to believe that arteries are sensitive 
to touch through their vasomotor or sympathetic connections. Should 
such an operation have to be prolonged for an hour or more, as I have 
done in a number of instances, the danger of cocaine absorption is very 
slight, and, if it occurs, it is taken into the system so gradually that a 
tolerance is acquired and no bad effect produced. The larger propor- 
tion of that which remains is appropriated by the sensory nerves, 
which seem to hold on to the cocaine for from twenty to forty minutes 
before the sensation begins to return. I have used twenty, forty, and 
sixty minims of a four-per-cent solution in a single operation without 
any symptoms of absorption. In one instance I exposed the upper 
end of the sternum, removed almost the entire manubrium, cleaned 
out one sterno-clavicular articulation, and scraped the posterior wall of 
an abscess which had formed behind the sternum at this point, the bone 
itself being the seat of tubercular disease, and this without pain or shock. 
In operations upon the hands or fingers, as in opening phlegmons, a 
rubber tourniquet may be thrown around the base of the finger or the 
wrist, compression being sufficient to either entirely arrest or very much 
retard the return of blood to the heart until the operation is over; then 
in the line of the proposed incision the cocaine can be used a little more 
recklessly than advised in operating upon the body. So painful, how- 
ever, is a phlegmon of the finger that I have made it a rule never to 
earry the needle through the inflamed integument, but to introduce it 
preferably upon the back of the finger, where the tactile sense is less, and 
carry it beneath the skin to some point near the proposed line of incision, 
and inject the cocaine from the under surface. In this way complete 
anesthesia can be obtained, these painful swellings incised, evacuated, 
and dressed before the tourniquet is removed and sensation restored. It 
is important in loosening the tourniquet not to remove it entirely, but to 
allow the circulation to be restored only for a few seconds, then again 
tighten the tubing for four or five seconds and repeat this until. several 
minutes have elapsed before the constriction is finally removed. This 
precaution is taken to prevent the sudden passage of any excess of co- 
caine into the circulation. 

In operations upon the leg, the thigh, the forearm, or the arm, the 
same control of the circulation may be exercised by constriction of the 
limb between the wound of operation and the heart. So safe and satis- 
factory, however, is the employment of cocaine by the method described 
in operating upon the trunk, that I now rarely use the tourniquet, or, 
when employed, the constriction is just sufficient to retard the venous 
flow. In operations upon the bones, cocaine anesthesia is not always 
satisfactory, and general narcosis is preferable ; but for the removal of 
many superficial tumors, covering an area from one to three inches in 
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diameter, incising infected wounds (phlegmons), removal of ingrowing 
toe nails, amputations of the fingers, incising or clipping off external 
hemorrhoids, excision of limited portions of the lips, and similar minor 
procedures, this agent is safe and satisfactory. In the urethra its em- 
ployment gives the greatest satisfaction. As far down as the cut-off 
muscle, a complete anesthesia can be obtained by using a two- to four- 
per-cent solution. The quantity should be graduated to the case under 
consideration, and, when using cocaine for the first time in any subject 
and for any purpose, it should be borne in mind that it is important to 
learn the dose the patient will require or tolerate, since in very excep- 
tional instances an individual may be met with in whom cocaine can not 
be used. Again, in urethral surgery, it has been frequently noticed that 
patients who exhibited no constitutional symptoms in the injection of 
cocaine prior to and during an internal urethrotomy will absorb a dan- 
gerous quantity when an injection of the same amount of the same 
strength solution is made for the introduction of the sound on the third 
or fourth day after the first operation. This increased susceptibility is 
accounted for by the fact that the solution is not so readily absorbed 
from an unbroken surface as when brought into contact under pressure 
with the rich network of vessels and embryonic tissue which result from 
the incision in the walls of the urethra. For a second operation, a 
weaker solution or a smaller quantity should be employed, gradually 
increasing the amount as the case will permit. 

Recently Schleich, of Germany, has introduced the method of ‘in- 
jiltration anesthesia,” in which a very weak solution of cocaine hydro- 
chlorate is employed in connection with a solution of common salt and a 
small quantity of morphine. He recommends three formule, the first 
for operations on highly sensitive areas, where there is inflammation or 
neuralgia ; the second for operating on moderately sensitive areas ; and 
the third, the weakest possible solution for extensive operations, to be 
used alone or with the stronger solutions. These solutions should be kept 
in a cool room, the temperature in which should not be higher than 66° 
F. <A convenient tablet containing the proper proportions for ready use 
is as follows: * 


Vo. 1, Strong. 


Cocaine muriate. .o.':.45 seo: coke neers 02 (er 3)s 
Morphia. mirriaté: <0. c..cos Lee eee 0°025 (gr. 2); 
Oda CMlOVIGe: 2°. 5 sp.cuntyo cleat 0°2 (gr. 3); 
Distilled water sterilized ....... q. 8. to 100 c. c. (fl. oz. 32). 


No. 2, Normal. 


Cocaine muriasite..|.o21 ce eee 01 (er. 14); 
Morphia muriate:... 2.00 S22oc0 eee 0°025 (gr. 2); 
Soda. chloride... 02) vs tee eee Ore. (et. 8): 
Distilled water sterilized ....... q. s. to 100 ¢.c. (fl.oz. 32), 


* Prepared by John Wyeth & Brother, of Philadelphia. 
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No. 3, Weak. 
OR Oe 0°01 (gr. 4); 
WP OMISUAIMEALG sh ce cei ee eee ie ee ee 0°025 (gr. 2); 
i 7 NSS ee ee 0-2 (gr. 3); 
Distilled water sterilized ....... q. s. to 100 c. c. (fl. oz. 32). 


When these solutions are not to be used immediately, boracic acid 
(gr. v) should be added to each ounce of water in order to prevent the 
development of septic fungi. 

Of the No. 1 solution, as much as six and a half fluid drachms (25 
cubic centimetres) may be used; of the No. 2, three and a half fluid 
ounces (100 cubic centimetres); of the No. 3, as much as a pint (500 
cubic centimetres) may be employed at a single operation. 

No. 2 should be preferred in most cases ; No. 1 is only to be employed 
in tissues that are excessively painful, where the No. 2 solution will not 
secure satisfactory anesthesia. The No. 3 solution is employed when 
necessary in the deeper tissues, as in the fat and muscles. 

A large-sized syringe holding two or three drachms should be pre- 
ferred, and the very finest needle. The barrel of the syringe should be 
carefully graduated and a check placed upon the threads of the piston 
to prevent the accidental discharge of a greater quantity than is re- 
quired. 

The initial point of puncture may be anzesthetized by using a minim 
of a four-per-cent solution; through this the needle which is to convey 
the weaker solution may be carried. When the needle has been con- 
veyed just beneath the skin, a certain quantity of the solution (five to 
ten minims) is forced out until a pale wheal is noticed about half an 
inch in diameter. The needle is withdrawn and inserted in the anesthe- 
tized zone of the first wheal, and this is continued indefinitely until the 
entire surface is ready for incision. The tissues may be at once divided 
and the dissection continued until sensation is felt, when additional solu- 
tion may be employed. In prolonged operations the anesthesia may 
disappear in from ten to twenty minutes, requiring a repetition of the 
injections. The distention of the tissues in cocaine anesthesia interferes 
to some extent with the rapid repair and union of wounds, but not suf- 
ficiently to contraindicate its general use. 


GENERAL ANASTHESIA. 


For capital operations and for most procedures in children who are 
too young to submit quietly to cocaine anesthesia general narcosis is 
preferable. For this purpose ether and chloroform are employed, and, 
in rare instances, where neither of these agents can be used with safety, 
the hypodermic use of morphine, or the administration of a considera- 
ble quantity of whisky, or a combination of both, will produce a satis- 
factory condition of anzesthesia. 

In selecting one of these agents for the production of narcosis, the 
surgeon should not only thoroughly understand the physiological action 
of ether and chloroform, but should, when possible, acquaint himself by 
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every available means with the physical condition of the patient, with 
special reference to certain organs—as the heart, kidneys, and respira- 
tory apparatus—which experience teaches are apt to suffer in the pres- 
ence of these anesthetics. It is known that chloroform tends to depres- 
sion of the heart under certain conditions, and that the majority of 
instances in which death has occurred in chloroform narcosis have been 
due to heart failure, the fatal result ensuing in the first stage of anes- 
thesia, the stage of excitement. It would be dangerous to use this an- 
esthetic in a patient with weak heart action due to atheroma of the 
coronary arteries or to fatty degeneration of the heart muscle. In 
chronic valvular lesion of the heart chloroform is not as safe as ether. 
When nephritis exists, either acute or chronic, chloroform is to be pre- 
ferred to ether, provided the condition of the heart does not contraindi- 
cate the use of the chloroform. In laryngitis, bronchitis, pulmonary 
emphysema, extensive pleuritic effusions, and in patients who have 
chronic pneumonia or consolidation due to tuberculosis or syphilitic 
gummata, the narcosis of chloroform is preferable and, in the ultimate, 
equally as free from danger as ether. So far as the conduct of the 
operation is concerned, chloroform is also preferable in operations within 
the peritoneal cavity, for the reason that it is less apt to produce vomit- 
ing during and after the operations, which is always to be avoided when 
possible. 

The administration of ether produces an engorgement of the veins, 
especially in the neck, face, and head, which does not occur with the 
administration of chloroform ; and in certain procedures, as the removal 
of goitre and other large vascular tumors of this region, chloroform is 
generally preferable. 

In very young children chloroform is better taken than ether by rea- 
son of the tendency of the latter to produce an irritation of.the respira- 
tory tract and the formation of frothy mucus, which at times seriously 
interferes with oxygenation of the blood. In children of five or six years 
of age up to adult life, with a perfectly sound organization, ether is in 
general to be preferred as an anzesthetic agent, subject to the exceptions 
above given. In obstetric practice, by common consent, chloroform is 
employed. 

Alcoholic subjects and persons suffering from abnormal accumulation 
of adipose tissue take ether badly, and it is my custom to use chloro- 
form in this class. When a patient behaves badly under the careful 
administration of one of these agents, the other should be given a trial. 
In an emergency, where it becomes necessary to perform an operation 
within three or four hours after the ingestion of a considerable quantity 
of solid food, chloroform is preferable. 

The statistics collected by the German Surgical Congress and by in- 
vestigators in England and in the United States show that the general 
death rate after chloroform is greater than after ether, in the proportion 
of about three or four to one. But in determining the value of statis- 
tics it is well to bear in mind the fact that it requires a very considera- 
ble experience and the thorough knowledge which this implies to give 
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either safely, and that, unfortunately, in too large a proportion of cases, 
the most important part of a surgical procedure is usually intrusted to 
young men who have not the requisite knowledge and skill to give an 
anesthetic. 

Whenever possible, before administering an anzesthetic, the patient 
should be prepared both physically and mentally for the ordeal. The 
bowels should be thoroughly moved one or two days before the opera- 
tion, and on the day of the operation no solid food whatever should be 
permitted. The patient should be impressed with the fact that there is 
no danger in well-conducted narcosis, which always gives encouragement 
and removes an important element of danger—the apprehension of im- 
pending disaster. The presence of solid food or coagulated milk in the 
stomach is dangerous, for, should the patient vomit, solid particles may 
be carried into the larynx or trachea and produce fatal asphyxia. 

It may also be well to mention the inflammability of ether and chloro- 
form, ether being somewhat more inflammable than chloroform ; for this 
reason, care should be taken to prevent the approach of a light or cau- 
tery point nearer than two or three feet of the inhaler. 

Method.—As a precaution against accidents, the anzsthetizer should 
always have near at hand : (1) a wedge or screw-shaped piece of wood for 
forcing and holding the jaws apart 
(Fig. 129); a Sayre periosteal ele- 
vator is a good substitute, or a se- 
questrum or large bone forceps ; 
(2) some form of mouth gag, such 
as Goodwillie’s (Fig. 130) or Gross’s Fig. 129.—Hard-rubber oral screw. 
(Fig. 181), with which to keep the 
jaws permanently open if necessary ; (3) a tenaculum or forceps for 
drawing out the tongue (Fig. 132); (4) a large-sized curved needle, 
armed with a stout silk thread, for transfixing this organ should the 
: emergency arise; (5) two or 
three sponge holders with 
sponges tied on, for mopping 
out the pharynx, throat, and 
mouth (Fig. 133) ; (6) a bottle, 
. graduated, so that the anes- 
4\ thetizer may know the exact 
quantity of ether or chloroform 
taken (Fig. 134); (7) several 
ounces of undiluted whisky, 
with a large hypodermic 
syringe, loaded for use, and 
an ordinary syringe for a whis- 
ky-and-warm-water enema ; (8) 
a pus basin or pan in case of 
vomiting ; (9) plenty of towels 
to guard against infection of the operating wound from the contents ot 
the buccal cavity. 


Fie. 131.—Gross’s speculum oris. 
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Twenty minutes before the narcosis is begun, in all cases (except in 
children under four or five years of age) a hypodermic injection of 
morphine with a small quantity of atropine is extremely valuable (sul- 


Fig. 132. 


phate of morphine, gr. 4, and sulphate of atropine, gr. z}y). There are 
several good reasons for this preliminary injection: It is a heart stimu- 
lant and counteracts the depressing influence of the anzsthetic upon 
this organ; it also stimulates the patient to a marked degree and re- 
lieves the mind of apprehension and anxiety; it diminishes the sus- 
ceptibility of the 
larynx and respira- 
tory tract to irrita- 
tion, and does away with the coughing and sense of strangu- 
lation ; it induces more rapid narcosis, prevents struggling, and 
decreases the tendency to vomit. Before the anesthetic is be- 
gun, it is important to request the removal of any artificial teeth and to 
be sure that no foreign body whatever is in the mouth. 

The following points are essential in the successful administration of 
ether: Only the best quality of ether fortior should be employed. That 
manufactured by Dr. Squibb is generally preferred in America. It should 
have a specific gravity not greater than 0-728, should boil vio- 
lently when in a test tube it is subjected to the heat of the 
hand, and a bit of glass is dropped into it. The quantity to 
be used will depend in part upon the length of time required 
for the performance of the operation, the construction of the 
inhaler, and the idiosyncrasy of the patient. 

For the administration of ether, the Ormsby inhaler is, 
in my opinion, the best apparatus. It consists of a metal 
mouth and nosepiece, shielded with a soft-rubber guard to fit 
over the mouth and nose; within this is a wire screen which 
holds a sponge, and over all is a good-sized flexible rubber bag, | 
in which it is advisable to drop a second good-sized sponge. qr. 14, 
About two ounces of ether are poured into the sponge 
within the mouthpiece, and, when this becomes saturated, the excess 
drops into the rubber bag and is taken up by the sponge which is in it. 
In order to prevent apprehension on the part of the patient, and to lessen | 
the danger of irritating the respiratory tract, the cone should not be im- 
mediately placed over the nose and mouth, but gradually approached, so 
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that the olfactory apparatus may become accustomed to the presence of 
the ether. It is gradually carried nearer and nearer until it rests upon 
the face and chin, entirely shutting out the outside air. As the patient 
breathes, the expired air is forced into the inhaler, through the sponge, 
and into the rubber bag, where it becomes saturated with the vapor of 
ether; in the act of inspiration, this air and the ether vapor, somewhat 
warmed. by the expired air, are carried into the lungs. 

It is evident that this method furnishes to the respiratory apparatus 
ether vapor rarefied by and mixed with warm, expired air. By warming 
this vapor some of the dangers of bringing cold ether in contact with the 
larynx and trachea, bronchi and pulmonary vesicles, are diminished. 
When it is remembered that the expired air has a temperature varying 
from 93° F. to 94°5° F., it will be readily understood how such heat will 
effect the ether used with the Ormsby apparatus. The expired air is 
again inspired and breathed over and over again until there is added to 
the narcosis of ether an element of controllable asphyxia. In ordinary 
respiration, one fifth of the oxygen carried in by a single respiratory 
effort is absorbed by the blood. If there was no leakage to the appara- 
tus, it is evident that it would take but a few respirations to consume 
all the oxygen contained in the mask, and that true asphyxia must 
supervene. Such, however, is not the case in the practical use of the 
inhaler. The partial asphyxia aids rapid aneesthesia, dulling the sensi- 
bility and lessening the resistance to the absorption of the vapor. The 
degree of asphyxia can be controlled and perfectly regulated by the 
trained aneesthetizer. 

In forty-one carefully noted cases in which this apparatus was used 
at my service in the Mount Sinai Hospital in 1892, the average duration 
of the time which elapsed from the moment the mask was applied to the 
time when the patient became unconscious was five minutes and three 
quarters; from the moment the patient became unconscious until the 
ether was discontinued, the average time was twenty-nine minutes ; from 
the discontinuance of the ether until consciousness returned (reaction), 
the average time was five minutes; from the commencement of the 
operation to its completion, the average time was twenty-one minutes 
and a half; the average quantity of ether used was two ounces and a 
half. This quantity represents the amount of ether poured out of the 
bottle, a certain proportion of which was left in the inhaler, while a cer- 
tain smaller proportion was wasted by evaporation. It is probably safe 
to say that the average quantity absorbed by the blood did not amount 
to over two or two ounces and a quarter. In thirty-one out of the forty- 
one cases the patients did not vomit during or after the inhalation. In 
one case sugar was present, but was not affected by the anesthetic. 

Directions for Use. Cleansing.—Remove the sponge and cleanse in 
tepid water; disinfect in 1-to-500 bichloride solution ; again wash it in 
tepid water and squeeze thoroughly. The balloon and mouthpiece 
should be dipped in a bichloride solution and immediately washed in 
tepid (not hot) water. 

Pour into the sponge in position two ounces of ether. If the patient 
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is nervous and unusually apprehensive of danger, for a minute or two 
gradually accustom him to the smell of the ether. Ask him to take a 
full inspiration, and, as the expiration begins, apply the mask tight over 
the mouth and nose. The sense of irritation and suffocation can in the 
main be thus avoided. For the first minute or two allow no admixture 
of fresh air. At the first indication of asphyxia—the commencing purple 
in the ears and cheeks—tilt the mask a little to one side and allow fresh 
air to passin. As it does not pass through the sponge, the ether vapor 
is not materially chilled. I usually tilt the mask at the commencement 
of one inspiration and shut it down at the close of the inspiratory effort, 
and then hold it down for the next two or three respirations. From half 
an ounce to two ounces of ether may be added as the condition of the 
patient or the requirements of the operation may demand. 

During the administration of an anesthetic perfect quiet should be 
maintained ; moving about the room, conversation, and any noise tends 
to alarm the patient, especially as he approaches the borderland of un- 
consciousness. A word of encouragement now and then does much to 
allay apprehension. Precaution should be taken to have one or two 
assistants stand near the operating table to hold the patient in case he 
begins to struggle or resist. It is best to refrain as long as possible from 
touching the patient, for oftentimes this will precipitate a struggle which 
otherwise might be avoided. When help is scarce, a rope or leather strap 
may be thrown over the chest and knees and around the table, and 
tightened if necessary. In this the first stage the face usually becomes 
flushed from capillary distention, the pulse is increased in force, and 
frequency, and there is apt to develop slight delirium from ether intoxi- 
cation. The character of the breathing will almost always indicate that 
the stage of excitement is passing into the second stage—that of relaxa- 
tion and unconsciousness. 
The respiration becomes 
regular and soft, and by 
separating the patient’s 
eyelids and gently touch- 
ing the cornea with the 
tip of the finger the ab- 
sence of any reflex action 
demonstrates that the pa- 
tient is completely insen- 
“<<< sible. The arms fall limp 
and helpless, and in many 
cases, about this time, the 
breathing may be inter- 
fered with on account of the relaxation of the muscles which pass from the 
hyoid bone to the chin, permitting the tongue to fall back upon the larynx. 
The finger inserted just above the angle of the jaw on the ramus, making 
slight pressure, will overcome this by pushing the jaw forward, and in 
this way lifting the hyoid bone and tongue in the same direction (Fig. 
135), Stertorous respiration in general indicates a too profound narcosis, 
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especially if at the same time the corneal reflex is absent, and then the 
cone should be tilted a little to one side in order to admit more oxygen 
to the lungs. Careful attention to details, keeping the patient just un- 
conscious and no more, will minimize the quantity of ether and prevent 
asphyxia and vomiting. Should vomiting occur, it is usually desirable 
to turn the patient a little on one side, so that any ejected matter may 
flow out of the mouth and away from the larynx. When mucus collects 
in the naso-pharynx or about the larynx, this should be removed with 
the sponges on holders. When the patient turns blue quite suddenly, 
showing threatened severe asphyxia, the jaws should be prized open with 
the screw or wedge and held open by the anesthetizer while an assistant 
seizes the tongue with a tenaculum or forceps and pulls it forward. At 
the same time the windows should be opened for the admission of fresh 
air. If the act of respiration should be suspended, artificial respiration 
by Sylvester’s method should be at once employed. 
Sylvester's Method.—Slide the patient over the end of the table until 
the head hangs down, tilt the foot of the table up by placing the lower 
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legs on a stool or chair. Stand at the patient’s head as he rests upon the 
inclined plane, and seize the arms at or near the elbow, pressing them 
down upon the thoracic walls, thus forcibly emptying the lungs (Fig. 
136), and immediately thereafter extending them upward parallel with 
the long axis of the body, aiding in the expansion of the chest (Fig. 
187); this is repeated eight or ten times a minute, and kept up by relays 
of assistants, if necessary, until voluntary respiration is established or 
the heart has ceased to beat. It is important that these manipulations 
should in no way interfere with the assistant who is holding the tongue 
out of the mouth and the gag in place. If, in the judgment of the sur- 
geon, the respiratory failure has been caused by occlusion of the larynx 
or trachea, a rapid tracheotomy should be done. The insertion of a 
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tracheotomy tube is not, under such circumstances, advisable, it being 
safer to grasp the edges of the incised trachea with tenacula, or insert a 
silk suture through the skin and trachea on either side and hold the 
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wound gaping while an effort is made to clear away the obstruction of 
the larynx or trachea. The necessity for this (under such conditions) 
formidable procedure is extremely rare. 

Heart failure is exceedingly rare in the early stage of ether narcosis. 
A weak heart, as a rule, is stimulated by the anesthetic. It is more apt 
to be a part of the later stage, and after a prolonged administration with 
loss of blood or the added shock of the operation. It is indicated by a 
gradual weakening in the force and an increased rapidity of the pulse, 
or by the rapid supervention of pallor from sudden stoppage of the heart. 
When the first condition prevails, pure rye whisky or brandy should be 
administered hypodermically, two or three syringefuls at once (each 
syringeful half a drachm), and repeated at intervals of a few minutes 
until improvement is noticed. A like result may be obtained by inject- 
ing a teacupful of warm water and whisky (equal parts) into the rectum. 
A hypodermic injection of one twentieth of a grain of sulphate of 
strychnine may be combined with the whisky. Elastic bandages should 
be thrown around the extremities in order to drive all the blood to the 
centers. When sudden syncope occurs, place the patient’s head lower 
than the body by allowing it to hang over the upper end of the table, 
while the lower end is well elevated (see Fig. 136). At the same time 
strike sharply upon the pericardial region with the palm of the hand, 
and shower the chest and epigastrium with cold water. 

When the Ormsby inhaler can not be had, an emergency apparatus 
can be made by folding cardboard or several layers of newspaper into a 
cone eight or ten inches long and five or six inches across the large end. 
This can be covered with a towel or napkin and a sponge or piece of soft 
cloth placed inside, and the ether poured directly into this. 

The Allis inhaler (Fig. 138) is objectionable on account of the free ad- 
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mixture of air with the ether vapor, which carries this at too low a tem- 
perature in contact with the respiratory tract. Moreover, in my opinion, 
with the use of this apparatus too large a quantity of ether is carried into 
the blood and an additional strain thrown upon the 

kidneys in its elimination. By folding and tying Q= ao 
loosely a piece of oil silk over the free end of this aes 
inhaler, this objection can be partially remedied. / 

Ether narcosis may also be secured and main- 
tained by administering this agent by the rectum— 
a method introduced by Pirogoff about the year 
1847. However, it has proved so dangerous in prac- 
tice that its use is scarcely justifiable. 

Chloroform.—Pure chloroform is a colorless, | Wi 
volatile liquid, with a specific gravity of 1-480, not il WHAT il) 
highly inflammable ; it has a peculiar odor, at first “il , 
sweetish to the taste and afterward burning and Fy. 138—The Allis inhaler, 
pungent. Applied to the skin and prevented from 
rapid evaporation, it produces redness and vesication. When shaken 
with pure sulphuric acid in equal parts, no discoloration ensues. Jm- 
pure chloroform, on the other hand, colors the acid brown. 

The preparations for chloroform narcosis differ in no essential fea- 
tures from those just given. Since this anesthetic is more powerful, a 
much smaller quantity is used. A simple napkin folded into a square of 
five or six inches will suffice as an inhaler. The apparatus of Esmarch 
(Fig. 139) is, however, preferable. It is composed of a wire frame shaped 
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to fit over the nose and mouth, the center wire extending up an inch or 
more, and bent into a hook. Over this a piece of canton flannel or soft 
cloth is stretched so tightly that the threads are parted sufficiently to 
allow the free passage of air through the covering. To the upper end or 
hook a tape is attached and tied around the head in such a position that 
the inhaler falls over the mouth and nose. The administration is begun 
by pouring twelve or fifteen drops of the aneesthetic upon the inhaler or 
napkin. A free admixture of air is necessary. The napkin should ‘not 
be held in contact with the lips or nose, for fear of shutting off the proper 
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quantity of air. It is a wise precaution to cover the skin about the 
mouth and nose with vaseline to prevent the irritating effect of the 
chloroform. In two or three minutes the same quantity is renewed, and 
so on until sensibility and consciousness are lost. Chloroform narcosis 
may also be divided into three stages. 

The first is the stage of excitation. In this the pulse is usually in- 
creased in force and frequency, the face is flushed, the pupil normal or 
contracted ; delirium may be present, with muscular rigidity, varying in 
degree in different subjects. It is almost always well marked in patients 
of the alcohol habit. The second stage is that in which sensibility and 
consciousness are lost, yet in which the functions of the heart and re- 
spiratory organs are performed in an almost natural manner. The pupil 
is now dilated and arterial tension diminished. In the third stage, that 
of profound paralysis, the breathing becomes shallow and stertorous, 
the heart beats rapid and weak, and the arterial tension is markedly 
diminished. 

The second is the operative stage. The third should be avoided. 
Death during the inhalation of chloroform occurs from both heart and 
respiratory failure, and may take place in any stage of the narcosis, It 
is the heart, however, which fails in the vast majority of fatal cases, and 
this organ not infrequently suddenly and without warning ceases to beat. 
On the other hand, ether, when given in lethal doses, paralyzes the re- 
spiratory muscles, of which there are almost always premonitory symp- 
toms that will not escape the acute observer and cautious surgeon. 
When natural respiration fails, artificial means may be readily employed 
and life saved by keeping up a sufficient quantity of air until the effects 
of the ether pass away. In heart failure from chloroform there is little 
hope of restoration of function. However, a careful selection of cases ~ 
and a preliminary stimulation of the heart by a hypodermic injection of 
morphine and atropine, as heretofore given, will render the danger of 
death from heart failure extremely rare when the necessary precautions 
are taken and when the administration of the anesthetic is in expert 
hands. 

The use of morphine as an anesthetic agent has not received the 
attention it deserves. In some instances it may be impossible to use 
ether, chloroform, or cocaine. I succeeded in removing the larynx on 
one occasion without the use of a trachea tube and with complete anes- 
thesia by producing a profound narcosis by the hypodermic use of mor- 
phine. I gave the patient two ounces of whisky half an hour before, and 
repeated this five minutes before the operation ; twenty minutes before 
the operation one quarter of a grain of morphine hypodermically and 
an additional quarter of a grain was administered five minutes before the 
operation was begun. In the case referred to, as there was slight sen- 
sation, I gave the patient an additional eighth of a grain; and in the 
course of the operation, which lasted an hour and forty minutes, in which 
the larynx was exposed, the entire right half of it was removed, together 
with one half of the left ala of the thyroid cartilage with the vocal cords F 
the patient was entirely free from pain and did not remember after the 
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operation any painful experience. In using morphine in this way, pre- 
caution must be taken to have ready everything for antagonizing a too 
profound narcosis, and the amount of morphine employed must be care- 
fully regulated to produce the required anesthesia. The antidotes to 
morphine poisoning (atropine sulphate, gr. 4, ; strychnine sulphate, gr. 
zy) should be in hypodermic syringes ready for use, and strong coffee for 
rectal injection. Prof. J. M. Matthews, of Louisville, Ky., has produced 
satisfactory narcosis, and has succeeded in doing major operations with 
the use of whisky alone, giving one ounce at a dose and repeating it 
every ten or fifteen minutes until the patient is thoroughly unconscious. 
A combination of whisky and morphine I have used with great satisfac- 
tion in one or two instances where the condition of the heart would not 
permit the use of other anesthetics. 


CHAPTER IX. 


HEMORRHAGE-—WOUNDS AND WOUND SUTURE. 


Hemorrhage and Hemostatics.—The control of hemorrhage is one 
of the most important features of surgical practice. Anatomically, 
hemorrhage may be considered as arterial, capillary, and venous. Clin- 
ically, it may be primary, occurring at the time of injury, or secondary, 
occurring after the establishment of inflammation and the commence- 
ment of repair, this period beginning in from twenty-four to thirty-six 
hours after the injury. Secondary hemorrhage may be due to what is 
termed reaction in the patient’s condition, a gradual increase of volume 
of blood after sudden hemorrhage due to abstraction of fluids from the 
tissues and consequent increased force in the action of the heart. It may 
also occur from separation of sloughs, or from any death of tissue in the 
part involved. 

Natural hemostasis occurs (1) from the contraction and retraction of 
a divided vessel; (2) from spontaneous coagulation of blood in presence 
of the atmosphere. When a vessel is completely severed it contracts longi- 
tudinally within its sheath, and at the same time its circular muscular 
fibers decrease its normal diameter. Contact of the blood with the rough- 
ened sheath tends to induce coagulation, and if to this is added atmos- 
pheric contact the process is more rapid. Diminished volume of blood 
and weakened heart also favor the formation of clot. The finishing 
process in natural hemostasis is the permanent closure of the vessel by 
the exudation of plastic lymph and cicatrization which results from 
inflammatory cell proliferation. 

Secondary hemorrhage rarely occurs in wounds that have been made 
aseptic. However, it may occur in aseptic as well as septic wounds 
when there is a diseased condition or atheroma of the vessel walls. It 
is commendable surgery to consider all wounds as possibly subject to 
hemorrhage, for the careful attention which this conclusion carries with 
it may prevent loss of life in the exceptional cases. 

In certain conditions, such as inflammatory oedema, and in some tis- 
sues, as in the tongue, the scalp, and bone, a sufficient retraction of the 
divided vessels can not take place, and hemorrhage is apt to be severe 
and continuous until arrested by direct compression or by ligature. 

The surgical means for the arrest of hemorrhage are : 

1. Direct pressure upon the bleeding surfaces, which may be effected 
by pressing into the wound any substance convenient in the emergency 


—a clean towel or handkerchief, or any clean cloth; pressure of the 
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finger or closed fist upon the vessel, first above the wound, and, if this 
does not arrest the hemorrhage, below it, in order to control both the 


arterial and the venous flow. 


2. Constriction, which is one of the safest ready means for the control 
of bleeding in any of the extremities. This may be made with a folded 


towel, the sleeve of a coat, a belt, or a bridle-rein, but 
preferably with an elastic tourniquet. If any of the 
first-mentioned articles are used, it may be necessary to 
introduce between the member and the constrictor the 
rung of a chair or a walking-cane with which to twist 
the tourniquet in order to arrest the hemorrhage (Fig. 
145). 

When the hemorrhage is from the trunk, pres- 
sure on the wound or upon the vessels going to the 
wound must be relied upon. Capillary oozing or 
considerable hemorrhage from small arterioles and 
veins may be readily controlled by the application 
of an ordinary roller bandage over a pad or dress- 
ing placed on the bleeding surface; the amount of 
pressure to be applied will be determined by that neces- 
sary for the arrest of hemorrhage, but it should never 
be so powerful that the circulation in the limb beyond 
the compression is completely shut off for more than 
thirty minutes at a time. Equally adjusted pressure 
from the tip of the extremity, applied up to and be- 
yond the point of bleeding, will overcome this diffi- 
culty. Under such conditions, the toes and fingers 
should be left exposed, so that the circulation can be 
closely observed. Esmarch’s elastic bandage furnishes 
the ideal method of temporary control of hemorrhage 
during surgical operations. When it is properly ap- 
plied, hemostasis is complete and entire, scarcely a 
drop of blood being lost even in operations upon bone. 
It should always be employed in operations upon the 
extremities. In anzemic subjects compression should 
be applied forcibly from the tip of the extremity up to 
near the point of disease, but under no condition should 
the elastic bandage ever be carried over a diseased sur- 
face, since the powerful compression it exerts may 
drive septic matter into the veins or lymphatics and 
thus produce irreparable damage. When the elastic 
bandage has been applied, a constrictor should be 
placed well above the point of operation, and when 
this is done the Esmarch placed below can be removed 
(Fig. 140). 
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3. Elevation of a limb at right angles to the body, gravitation return- 
ing the bulk of the blood to the center. The value of posture in the arrest 
of hemorrhage can not be overestimated. Even traumatic hemorrhage 
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that is violent with the body prone upon the ground will often cease 
spontaneously if the part is elevated as high as possible ; and in wounds 
of the thigh close to the body it has been my habit to place the patient 
upon a table or bed and to elevate the feet so that the body reclines at 
an angle of 45.° After all operations upon the hands, forearms, feet, 
and legs, the elevated posture should be maintained in order to prevent 
oozing into the dressing. It may be well to say, however, that in certain 
cases of amputation, as at the hip joint, it is not always wise to drive all 
the blood which may be in the sound portions of the diseased limb into 
the body, especially in plethoric individuals, since the great proportional 
increase in the blood will throw upon the heart more work than it has 
been accustomed to perform. In applying constriction to a member of 
the body, care should be taken to use a wide rubber bandage when such 
can be obtained, since, if a narrow loop or piece of rubber tubing is used, 
there is danger of too much pressure being exercised upon a narrow 
space. In this way nerves have been injured, and I have seen several 
cases of temporary paralysis result from this practice. 

4. In surgical work the artery forceps is the most satisfactory means 
of preventing or arresting hemorrhage. When vessels are seen in the 
course of a dissection they should be clamped on either side before they 
are divided. Much time can be saved in an ordinary surgical operation 
by having a large number of artery forceps. -Many of these applied to 
bleeding points produce coagulation in the vessels before the operation 
is ended, and the application of a ligature is unnecessary. Other vessels 
will have to be secured, and modern experience teaches us that carefully 
sterilized catgut is perfectly safe, and the most satisfactory of all ligature 
materials. 

5. Torsion or twisting. By this method the divided ends of an artery 
are seized by the forceps and twisted round and round three or four 
revolutions, and the forceps unclasped and removed. The mechanism of 
occlusion is the destruction of the elastic and endothelial layers of the 
vessel, while the connective-tissue sheath and the adventitia are twisted 
into a fine thread which does not unwind after the forceps have been 
removed, and the vessel is thoroughly occluded. Torsion answers well 
in the case of small arteries. 

6, Acupressure is practically obsolete in modern surgery. It consists 
in running a needle or a long silver or metal pin underneath the vessel to 
be compressed, and throwing a figure-of-eight thread over the two ex- 
posed ends of the needle. 

7. The ligature is the chief reliance of the surgeon. In ligation of the 
larger arteries —the subclavians, carotids, iliacs, and femorals—large- 
sized catgut (No. 5 or No. 6) is preferable. In tying the exposed ends of 
a divided artery it is advisable to seize the end with a dissecting forceps 
and, with a dull instrument, preferably a grooved director, dissect back 
the sheath and connective or other tissues which overlap the end of it, 
so that the ligature may be properly applied to the clean vessel wall. In 
tightening the ligature it is not necessary to use such pressure that even 
the endothelial and elastic coats are divided ; but the walls should be 
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snugly brought into contact, and it is well enough, when the first knot is 
run down and tied, to leave both ends of the ligature perfectly slack, until 
the second and even the third knots are run down and secured. If after 
the first knot is tied the operator pulls or makes tension on either end of 
the ligature, he will be apt to loosen it at the point of constriction, and 
he may thus tie the finishing knot without having occluded the vessel. 
The theory was advanced by Scarpa many years ago, and was demon- 
strated by myself in 1880, and in the later classical work of Ballance and 
Edmunds, that the process of occlusion after deligation of arteries was 
by proliferation of the endothelia and connective-tissue cells of the ves- 
sel and the well-known process of cicatrization, following inflammation 
in all the soft structures of the body, and that the formation of a clot 
was not at all essential to permanent occlusion. 

Many surgeons still use silk as a ligature, and others have substituted 
materials other than catgut, such as ox aorta (Barwell), deer sinew 
(Wragg), and sterilized nerve tissue (used in a number of deligations 
by the author). I have tied the larger arteries many times with catgut, 
and have never yet seen a secondary hemorrhage, and see no reason 
why any other substance should be substituted for this excellent mate- 
rial. The few accidents which have been recorded were in all probability 
due either to an inferior article, which introduced septic matter into the 
wound and set up inflammation and suppuration, or to the vessel being 
tied over-tight, weakening the walls, which gave way under the action 
of the heart. 

In applying a ligature to an artery at a point remote from the lesion 
—that is, to an undivided artery—the vessel should be exposed and, 
when it is necessary to avoid including in the ligature a nerve or vein in 
close relation, its sheath carefully picked up by the forceps and nicked, 
so that the aneurism needle (or the silver probe, which can be used for 
this purpose when no aneurism needle is at hand) may be inserted be- 
tween the sheath and the walls of the vessel, and made to pass around it ; 
the artery, being thus exposed, can be tied as heretofore advised. When, 
however, the artery has a separate sheath the ligature may safely include 
this with the vessel. I have done this in many instances, and am of the 
opinion that the blood supply to the vessel wall (vaso vasorum) is less in- 
terfered with than when the sheath is opened and partially detached. It 
is the practice of many good surgeons to apply two ligatures when a ves- 
sel is tied in continuity, half or three quarters of an inch apart, opening 
the sheath continuously for this purpose, and then dividing the artery 
midway between the two ligatures. I have never employed this method 
and do not see the necessity for it. It is held by some, however, that 
there is less likelihood of secondary hemorrhage if the natural longi- 
tudinal tension of the vessel is relieved by its division, both ends retract- 
ing into their sheaths, as they do in division in ordinary wounds. All 
ligature material should be absolutely sterile when employed, and should 
correspond to the size of the vessel to be secured, as heretofore given. 
In making the knot, one of two methods may be selected—namely, the 
single knot, or the double or friction knot. The former is so well repre- 
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sented in Fig. 141 that it will not require description. A little practice 
will show the superiority of this over the fa/se knot shown in Fig. 142, 
which is more apt to slip. In the friction or double knot (Fig. 143), 
the end of one side is passed twice under and over the other for the first 
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loop, instead of once, as just given. When the ends of the ligature are 
drawn upon, and the vessel constricted, the first knot holds without dan- 
ger of slipping until a second single knot is added to it. As to the appli- 
cation of one or the other of these loops, the single knot will suffice for 
all vessels which are freely exposed and superficial, where the surgeon 
can be assured that the first turn holds fast until the second has secured 
it or where the bite of the first knot may be grasped and held with the 
long smooth forceps made for this purpose, and which prevents all dan- 
ger of slipping. In deep wounds, where the knot must be run down with 
the finger tips and the forceps can not be employed, the double knot 
should be preferred. After being tied, the ends are cut with the scissors 
about one quarter of an inch from the knot. As to how much force it is 
necessary or proper to exert in the application of a ligature to an artery 
it is impossible to say. This point will be fully discussed in the chapter 
on Surgery of the Arteries. 

8. Heat, either in the form of the actual cautery or in that of water 
heated to from 120° to 140° F., is a very excellent hemostatic under cer- 
tain conditions. Demonstrations of the value of the actual cautery are 
seen in the ordinary operation for heemorrhoids with the clamp and cau- 
tery. In large oozing surfaces, compression with towels dipped in hot 
water is an excellent means of stopping capillary hemorrhage. 

9. Cold, in the shape of ice or very cold water, is not so valuable a 
hemostatic as heat, but acts in the same way, by exciting contraction of 
the non-striated muscle fibers. 

10. Styptics, such as persulphate of iron, are sometimes employed, 
but it is difficult to understand under what conditions their use would 
be justified. 

Dr. Roswell Park, of Buffalo, has pointed out the advantage of a 
solution of antipyrine in controlling hemorrhage, especially over the 
small vessels in the pia mater. It is sterile and does not interfere with 
prompt healing, and causes contraction of the vessels, but not coagula- 
tion of escaped blood. It is applied as a spray. 

Gallic and tannic acids may also be mentioned, but, like the iron 
salts, they are not to be employed when compression or heat or cold can 
be used. 
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It may be well to mention the action of certain well-known internal 
remedies, which cause arterial contraction or lessen the heart’s force, and 
may occasionally be of service in arresting bleeding. 

11. In amputations where extensive muscular masses are cut across, 
as in the thigh or hip, and where oozing is always troublesome, it is 
advisable to pass deep sutures of strong catgut through the muscles in 
various directiorts, tying them, and thus exercising firm compression 
upon bleeding capillaries and even larger vessels, which otherwise would 
require separate ligatures and much valuable time. 

12. Heemorrhage from bone, as in operations upon the skull, where 
the sinuses in the diploé are divided, may be arrested by plugging with 
Cunningham’s sterile wax (castor oil 3j, white beeswax 2j, melt to- 
gether at a high heat for purposes of sterilization, and keep in sealed 
test tube). This may be softened for use by holding the tube in hot 
water. Sterile wooden pegs may be inserted in the bleeding canals in an 
emergency. 

13. Ligation of the extremities. One of the most difficult forms of 
hemorrhage to control is that occurring within one of the cavities of the 
body, especially in the cranial and thoracic cavities. Intraperitoneal 
wounds are almost always amenable to direct interference by abdominal 
section and the application of the ligature to the bleeding point. But 
this is not always true, especially in certain conditions of shock, where 
the surgeon may doubt the propriety of operative interference. In 
wounds of the lungs and in pulmonary hemorrhage from any cause 
direct heemostasis is practically impossible. 

Under any condition of hemorrhage in any of the cavities of the 
body where direct interference can not be employed it should be the aim 
of the surgeon to diminish the blood pressure at the bleeding point. ‘To 
this end the application of ligatures upon the extremities of the body at 
the shoulders and at the hip joint may be efficacious. They should be 
just tight enough to interfere with the return of blood in the veins, yet 
not sufficiently tight to occlude the artery, for the blood must flow out 
through the arteries and be prevented from returning by the pressure of 
the ligatures on the more yielding veins, in order to fill the tissues of the 
extremities with blood and thus hold that much of the circulating fluid 
in reserve until the hemorrhage can be arrested by coagulation at the 
point of bleeding. It may be safely assumed that one third of the entire 
volume of blood may thus be held in abeyance. The danger of shutting 
off too much blood in this way and producing cerebral anemia or heart 
failure, from the lack of volume of blood upon which the heart may act, 
must not be forgotten, and this must be determined by the case under 
treatment. The ligatures may be left on fifteen or twenty or as many as 
thirty minutes, and when they are removed it should be done gradually, 
since the return of the blood which has been imprisoned in the extremi- 
ties might so suddenly increase the volume in the vessels, the heart’s 
action being likewise increased, that the coagula might be forced out of 
the vessels at the point of hemorrhage. 
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WOUNDS. 


A wound is a sudden solution of continuity in one or more of the 
tissues of the body. By common consent, such lesions in bone and carti- 
lage are called fractures. 

Wounds are operative and accidental, and may be classified under 
four leading heads—namely, incised, punctured, lacerated, and con- 
tused. Any breach of continuity may become inoculated with a virus, 
or venom ; it is then a poisoned wound. 

Perforating injuries, caused by missiles projected from guns, demand 
especial consideration as gunshot wounds. An incised wound is made 
by a clean cut with a sharp instrument. A punctured wound is caused 
by a narrow instrument which penetrates but does not cut laterally. A 
lacerated wound is made by a dull instrument which tears the tissues. 
A contused wound is one in which the tissues are more bruised than 
separated. 

The changes which occur in the tissues during the infliction of a 
wound, and in the process of repair, are as follows: Take, as an ex- 
ample, an incised wound across the anterior aspect of the middle of the 
thigh. 

As the section is made, the capillaries, arterioles, and venules within 
the field of irritation instantly contract, and immediately thereafter 
become dilated. With the impingement of the knife the tissues retract, 
and heemorrhage occurs. The wound fills with blood, and, if no large 
vessels are divided, the bleeding may cease spontaneously by coagulation. 
The chief factor in rapid coagulation after a wound is the presence, in 
increased quantity, of the white corpuscles, which increase, as before 
stated, always takes place within the irritated zone. Under the ab- 
normal conditions present, coagulation results from a combination of 
the paraglobulin of the leucocytes with the fibrinogen of the plasma. 
This process not only occurs in the blood extravasated, but extends 
along the capillaries back from the edge of the wound to the nearest 
anastomosis. 

Immediately following these changes, hypereemia, redness, swelling, 
heat, and pain occur in the edges of the wound, and general cell prolifera- 
tion ensues, as described in the chapter on inflammation. No repair of 
tissue is possible without this inflammatory process. It may be mild in 
degree, yet it must of necessity exist. A reunion of atom to atom, capil- 
lary to capillary, and a resumption of function without cell proliferation, 
can not occur. 

If the hemorrhage is, as it should be, entirely arrested, the wound 
thoroughly dried under every aseptic precaution, the parts brought to- 
gether by properly adjusted pressure from deep as well as superficial 
aseptic (preferably absorbable) sutures, the surface of the skin carefully 
dried and immediately coated with a thick layer of sterile collodion, the 
changes which the tissues undergo in the effort to restore the integrity 
of the part are about the same as those described in the section on re- 
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generation or repair of tissue in non-infective inflammation. Hyperzemia 
is present, increased number of leucocytes, diapedesis, and general cell 
proliferation. Any coagulated plasma or serum which may have escaped 
after the wound is closed will be immediately infiltrated with the new cells 
of the embryonic tissue and the wandering leucocytes, and serves as food 
for these bodies of protoplasm. From this mass of embryonic tissue, 
by selection, the process of repair is carried on. Vascular buds are pro- 
jected from the proliferating endothelial cells of the blood vessels at 
their divided and occluded ends ; these meet with buds from opposing 
surfaces and unite to form new vessels as described. In the same way 
and from the original cells which composed the tissues new connective 
tissue, muscle, nerve, and epithelia are thrown out. In from four to ten 
days the process of contraction begins, and some of the new blood vessels 
may be obliterated by this normal fibrillation of the connective-tissue 
cells; but the majority remain to carry on the permanent circulation of 
the part. Any excess of tissue under normal conditions undergoes gran- 
ular metamorphosis, while that which is needed in the function of the 
part remains and takes the place of that destroyed. When, however, 
infection occurs, as when the wound is treated by the open method or 
has not been asepticized, the changes differ inasmuch as suppuration is 
precipitated and the liquefaction of the new embryonic tissue takes place 
in varying degree. Under such conditions, the process of repair is 
greatly crippled, cicatrization or fibrillation of the new tissue is much 
more exaggerated, and naturally the function of the part is only partially 
restored. Such wounds always heal by cicatrization, and it is this con- 
traction of the connective tissue which forms the scar, obliterates the 
vascular supply, and gives the bleached appearance almost always ob- 
served in cicatricial tissue. An open granulating wound becomes cov- 
ered with integument by the formation of new epithelium from the edges 
of the wound. This gradually extends from the periphery toward the 
center, causing a shrinking of the granulation tissue, until the whole 
surface is skinned over. 

Treatment.—The arrest of hemorrhage is the first indication. In- 
cised wounds bleed most freely, and are more dangerous in this par- 
ticular than lacerated and contused wounds. In one the vessels are 
smoothly severed, in the other the ends are torn in shreds. In the 
larger vessels retraction of the media and intima occurs, and coagula- 
tion is more readily effected. Punctured wounds do not bleed seriously 
unless the larger vessels are opened. Onaccount of the extensive lacera- 
tions caused by missiles projected from guns, the same may be said of 
wounds of this class. 

Hemorrhage from an artery should be controlled by pressure over 
the main trunk, between thes~wound and the heart, until the ends of the 
vessel can be secured with the catgut ligature. Venous hemorrhage 
requires the elevation of a part (when an extremity is involved), and 
pressure upon the distal side of the wound until the ligature can be 
applied to the bleeding point. While not so essential, it is best to tie 
both ends of a divided vein. Direct pressure in the seat of a wound will 
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arrest ordinary hemorrhage. When the bleeding is from an extremity, 
an emergency tourniquet may be made by tying a bridle rein, rope, plece 
of cloth (as the leg of a pair of trousers, or coat sleeve), or any other sub- 
stance, around the part above the wound, and twisting this by means of 
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Fie. 145.—(After Esmarch.) 


a stick, bayonet, sword, or gun barrel, 

Fia. 144,—Petit’s tourniquet. properly inserted (Fig 145). The efficiency 

of this method of compression is increased 

by placing a pad over the main artery. Compression of an artery with 

the thumb or finger, or a padded key or stick, will be of service in any 
emergency where a tourniquet can not be had. 
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Fia. 146.—Petit’s tourniquet applied for the brachial and femoral arteries. (After Esmarch.) 


The tourniquet of Petit (Fig. 144) is one of the older and more useful 
instruments. Its application is illustrated in Fig. 146. 
Lsmarch’s elastic bandage (or a piece of strong rubber tubing) is 
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the most generally useful of all the constricting hemostatic apparatus. 
It may be thrown around a part, between the bleeding point and the 
heart, or it may be applied from the tip of the extremity, and over 
and on the cardiac side of the wound, and here secured (Fig. 147), while 
the portion beyond is removed. In this way the 
limb is rendered bloodless. This excellent appara- 
tus may be employed in compression of the iliacs 
(Fig. 148) and the abdominal aorta (Fig. 149). The 
rubber tubing effectually controls all hemorrhage 
of the extremities, the use of which is demonstrated 
in the chapter on amputation at the shoulder and 
hip joints. 

When the immediate flow of blood is arrested by 
any of the foregoing methods, the permanent arrest 
of hemorrhage must be secured by the ligature at 
the divided point. For this purpose the artery for- 
ceps and the catgut ligature, already described, will 
be found by far the most preferable. Torsion is not 
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Fie. 149—(After Esmarch.) 


as safe as the ligature, and should not be employed when catgut can be 
had. The actwal cautery, packing with styptic cotton, and acupressure 
are methods never to be employed when anything else can be done. 
If a wound must be packed, and if sterilized gauze can not be had for 
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this purpose, use clean linen or cotton cloth. Cold water, or preferably 
water heated to about 120° to 130° F., will prove of value as a hemo- 
static. Elevation of a part, and well-adjusted compression by dressing 
and bandage, will always be made available by the surgeon of experi-| 
ence. While the ligatures are being applied, and, in fact, before this 
time, the entire surface of the wound should be irrigated with 1-to-3,000 
sublimate solution, and thoroughly cleansed of all clots or foreign mat- 
ter. Next to sublimate, the purest water should be freely used, and 
this, if possible, should first be boiled and allowed to cool to about 
110° F. It rarely occurs in an extensive wound that all hemorrhage 
can be stopped, for a general oozing takes place from capillaries too 
numerous to tie. Hemorrhage of this character may be arrested by 
elevation of the part, or pressure either by approximation of the walls 
of the wound, by packing with sterile gauze, or by general compression 
of the part with a bandage. Buried sutures of catgut carried through 
the muscles and fascia not only secure approximation of retracted tis- 
sues, but arrest bleeding. If the edges are to be closed with sutures, 
the packing must be temporary. It is most successfully practiced by 
crowding the wound full of sterile gauze wrung out of hot water. A 
hot towel is laid over these, and firm pressure made for about five or 
ten minutes with the hand or a roller. After the important vessels 
are secured, the wound is closed, drainage tubes, if needed, inserted, a 
sterile gauze dressing applied, and over this cotton wadding about one 
inch in thickness. A layer of protective is placed over this, and the 
necessary pressure employed by means of an ordinary roller. It is im- 
possible to convey an idea of the amount of compression to be used in 
applying the roller. It should be tightly drawn, and as long as the tips 
of the toes or fingers are left out for constant inspection, so that any 
arrest of the circulation may be immediately discovered, no danger is 
incurred. 

In closing a wound by sutures, the points of chief importance are to 
bring all parts of the opposing surfaces together with equally distributed 
pressure to remove all coagula or serum so that no nidus is left for the 
development of bacteria and to dispense with drainage when possible. 
A wound which gapes at the top or bottom, or in the middle, is not 
well dressed. As for drainage, when necessary, the cardinal law is 
that, in the position in which the part must rest after the operation, 
the fluids should readily gravitate from the deepest portion of the 
wound out into the dressings. Before approximating wounded surfaces, 
if lacerations have occurred, the shreds of tissue, which will probably 
slough, should be trimmed off with the scissors, and the walls rendered 
as fresh and smooth as circumstances will admit. It is always desirable 
that the edges of the wound in the skin should be perfectly smooth, so 
that a close adaptation may be secured and an ugly scar avoided. This 
is especially essential upon the face, neck, and hands. In all such 
wounds the skin along the line of sutures should be carefully dried and 
coated over with several layers of clean collodion, which seals it her- 
metically. 
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In closing shallow wounds, it will usually suffice to pass the needle one 
eighth of an inch from the edge, so that it will emerge well down toward 
the bottom of the wound. It should now be entered in the opposite wall 
of the wound at the same depth, and brought up through the integu- 
ment at a point corresponding to that where the needle originally entered. 
When a suture inserted in this manner is tied (Fig. 150), it is readily seen 
that in approximating the wounded surfaces the pressure is equally dis- 
tributed at the surface and in the deeper portions. When important 
vessels and nerves are in relation to the walls of the divided tissues, care 
should be taken to avoid transfixing these. Of the various forms of su- 
ture, that known as the interrupted is the most useful and satisfactory. 
As shown in Fig. 150, the stitches may all be on the same plane, or there 
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Fig. 150. Fig. 152. 


may be a wide and deep, and an intermediate and more superficial row, 
as shown in Fig. 151. Whatever form is employed, care should be taken 
that as the knot is tightened the edges of both sides should be exactly on 
the same level. In order to effect this, it is often necessary to lift one 
side with a director or hook, or depress the other to the proper level with 
a dull instrument. No fat or shred of tissue should be allowed to bulge 
up between the edges, but should be pushed out of sight with a probe 
or forceps while the suture is tied. In order to prevent slipping, the 
first knot should be the double friction loop, which is the only one that 
will hold its grip while the second single loop is being tied to secure the 
knot, or the first single knot should be held with smooth forceps until 
the second knot is tied. It is best to keep the knots away from the line 
of the approximated edges. In tightening the sutures the effort should 
be made to bring the lips of the wound together nicely without sufficient 
tension to pucker or wrinkle the skin, or to cause it to be infolded or 
to be turned white from too much pressure. When expedition rather 
than nice adjustment is desired, the continwous suture (Fig. 152) may 
be practiced. The needle is always passed at a right angle to the 
axis of the wound, although that part of the suture which is visi- 
_ble crosses it obliquely. The mattress suture, shown in Fig. 153, and 
the guill suture, at Fig. 154, are practically obsolete. They possess 
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no advantages which do not belong to the interrupted -or continuous 
methods. 

The silver-wire suture is usually interrupted. The application is well 
shown in Fig. 155. After the proper apposition is secured by the first 
twist, made with the fingers down at the level of the skin, the ends 
should be clasped in an artery forceps and turned eight or ten times. 
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Fie. 153. Fig. 154. Hie bp: 


The pin suture (Fig. 156) is still popular with a number of surgeons, 
especially in operations for hare-lip. Silver pins, or the ordinary iron 
pin of commerce, may be employed, and the adjustment of the opposing 
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Fig. 160. 


Fie. 156. 


surfaces made more complete by throwing a silk or catgut interrupted 
loop, or figure-of-8, around the ends of the pin (Fig. 157), or a continuous 
figure-of-8 applied, as shown in Fig. 158. 

When it becomes necessary to close a three-cornered wound, a c7oss-. 
suture (Fig. 159) may be utilized, or the double-needled suture (Fig. 160) 
may be substituted. 

Superficial lesions may be closed and held together by collodion or 
by adhesive strips, although this method is less exact than the sutures. — 
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The strips should be cut narrow, and it is always necessary to have the 
parts to which they are applied dry and warm, else the plaster will not 
stick. The adhesive strips hold readily when warmed, as they are ap- 
plied, or when moistened with turpentine. The strips may be dovetailed, 
or, while the edges of the wound are held in apposition, laid directly 
across the line of approximation. 

Another method, less frequently employed, yet useful at times, is to 
take a piece of plaster and fasten it to the skin parallel with the edge of 
the wound. A half inch of this margin is folded back, and to this hooks 
are attached and elastic threads drawn directly across or in figure-of-8 
fashion, graduating the pressure necessary to a proper apposition. 

The needles for carrying sutures should be of various patterns, and of 
all sizes, for different purposes. Some are straight and round, others 
are lance-shaped ; some should be crescentic, others straight for the half 
or two thirds of the shaft nearest the eye, and curved toward the point. 
In general a needle should not cut laterally while it is being introduced, 
since the lance-pointed variety not infrequently causes annoying heemor- 
rhage by division of vessels, which the round, or smooth needles would 
push to one side. 

A good needle holder is one of the most useful instruments of the 
operator’s outfit. It should have a handle large enough to be well 
grasped without cramping the fingers, and strong enough to stand any 
required force. For general use the instrument of Sims is the best. 

After the wound is closed, and the final irrigation made, the antisep- 
tic dressings heretofore described should be applied. 

When hemorrhage has been so profuse that death from syncope is 
imminent, the head should be lowered so that gravity will aid the flow 
of blood to the brain in the hope of maintaining its functions. The ad- 
ministration of whisky by the mouth or hypodermically is indicated. If 
the bleeding is occurring internally, an effort must be made to confine as 
much blood as possible in the extremities, and to hold it there until, the 
pressure at the bleeding point being relieved, stasis, coagulation, and 
arrest occur. This method I have practiced in several serious cases, and 
have seen its efficacy demonstrated. Both arms near the shoulder, and 
both thighs six inches below Poupart’s ligament, are constricted by 
towels, cloths, or bandages of muslin or rubber, which are tightened just 
enough to retard or arrest the return venous circulation, and not to inter- 
fere with the outgoing current in the arteries. In this way several pounds 
of blood may be held away from the bleeding-point and turned into the 
circulation when the hemorrhage ceases. Care must be taken not to 
produce fatal syncope by keeping too much from the brain, and also not 
to return too much of the pent-up volume into the circulation at once. 
When fatal syncope is threatened, the injection of a solution of one 
heaping teaspoonful of sterile table salt to one quart of water which has 
been boiled and allowed to cool down to 110° to 120° F. should be done. 

Six pints of this mixture at the temperature given have been success- 
fully introduced. Two to four pints will usually suffice. This simple 
and efficient method of transfusion may be effected through a vein or an 
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artery, by preference the median basilic or cephalic vein at the elbow, or 
in any vein opened in an operation. The apparatus I employed is shown 
in Fig. 161. It consists of a funnel, to the tip of which a rubber tube is 
attached. To the end of the tube is a cannula for introduction into the 
vein. Open the vein, or utilize one already opened, in the wound if this 
is possible. Warm the solution to about 115° F., fill the apparatus, 
and allow a small quantity to escape through the pipette in order to be 
sure that no air is introduced. If then the 
stopcock is turned, or the rubber tube com- 
pressed, the cannula will be held full of 
fluid. After it is carried into the vein it 
should be held in place by a ligature tied 
around the vessel just behind the expan- 
sion at the nozzle. If the stopcock is now 
turned on, the fluid gravitates into the vein. 
The quantity and rapidity of the injection 
may be regulated by pressure upon the tube, 
or by elevation of the funnel. The intro- 
duction should be slowly and gradually ac- 
complished. Any ordinary syringe, if thor- 
oughly cleansed, may be employed. Care 
should always be taken to prevent the in- 
troduction of air. Prof. R. H. M. Dawbarn 
employs a large graduated glass irrigator 
which is kept at proper temperature by 
immersion in a basin of hot water. From 
half a pint to as much as five or more may 
be used, the quantity to be determined by 
the character of the pulse, which is reduced 
from 140 to 90 beats after one or two pints 
have flowed in. A fountain syringe which 
has been boiled and the cannula of the ordi- 
nary trochar will suffice. In some instances 
a glass medicine dropper has been substi- 
tuted. 
i The older methods of transfusion with 
Fig. 161. defibrinated blood, or direct transmission 
from the arm of the giver to that of the 
patient, are now completely superseded by the saline solution. Success- 
ful transfusion of simple water at the temperature of the blood has also 
been accomplished. 
Poisoned Wounds.—When a venom or virus is introduced into the 
tissues through a solution of continuity, it is called a poisoned wound. 
Snake Bite.—The venom of certain reptiles carried into the circulation 
through a wound produces alarming and, at times, fatal results. The 
intensity of its action is in proportion to the quality and quantity of the 
poison absorbed, as well as to the rapidity of its introduction. Thus, the 
venom of the cobra and rattlesnake is more fatal than that of many 
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other forms. Again, the venom lodged in the skin and subcutaneous 
areolar tissues, and absorbed by the lymph vessels and capillaries, is far 
less potent for evil than that which is injected into a vein, overwhelming 
the heart and sensorium by its rapid introduction. 

The order of toxicity in serpent venom, so far as known at this date, 
is as follows: 1. Cobra (Waia tripudians), a native of India; rattlesnake 
(Crotalus durissus and C. adamanteus), of southern North America ; 
Bothrop jararacassa and B. jararaca, closely allied, according to Dr. 
Robert Fletcher,* in the intensity of its venom to its congener, the North 
American rattlesnake ; American copperhead (Trigonocephalus contor- 
trix) ; the American moccasin ( Toxicophis atrapiscus and T. ptscivorus) ; 
the spreading adder, of the order Vipera berus. 

The venom of snakes is excreted by a gland situated near the eye. 
In the act of striking or biting it is forced by a compressor muscle along 
a channel, or groove, in the fangs. In the quiescent state the fangs (one 
on either side) are folded backward, and are buried in grooves in the 
mucous membrane of the roof of the mouth. When ready for use, they 
are drawn forward by erector muscles. Rattlesnake venom, according 
to Dr. 8S. Weir Mitchell,+ has a specific gravity of 1°044, and an invariably 
acid reaction. Its color is from a greenish to a straw tint. Conjointly 
with Dr. Edward T. Reichert, { he has isolated three proteids—namely, 
venom peptone, venom globulin, and venom albumen. Venom globulin 
is intensely toxic, producing rapid extravasations of blood ; venom pep- 
tone is less poisonous, but produces, when injected into the breasts of 
pigeons, intense sloughing. The albumen venom is not yet fully under- 
stood. Bromine, iodine, sodium, and potassium hydrate and potassium 
permanganate destroy chemically the toxic property of the venom of the 
rattlesnake, copperhead, and moccasin. Serpent venom produces no 
poisonous effect in the tissues of the reptile which produces it, or in the 
tissues of any venom-producing reptile. It is poisonous to non-venomous 
snakes. 

As just stated, the symptoms resulting from snake bite in man vary 
with the toxicity of the venom, the amount introduced, and with the 
rapidity with which it is carried into the circulation. A keeper in the 
London Zodlogical Gardens was bitten on the nose by a cobra, and died 
in a little more than one hour.* Dr. Wainwright, of New York city, 
died within six hours after being bitten by a rattlesnake. Dr. G. A. 
Kunkler“ reports the case of a boy six years old who died during a 
convulsion on the fourth day, after being bitten on the foot by a copper- 
head. The venom is seemingly as potent in cold as in warm weather. 
Dr. E. P. King) treated a patient in whom well-marked toxic symptoms 


* “ American Journal of the Medical Sciences,” July, 1883. 

+ Smithsonian Contributions, 1860. “New York Medical Journal,” 1868. 
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were developed after being bitten by a copperhead which, although tor- 
pid, had recovered its activity under the influence of heat. When the 
clothing intervenes, the venom is likely to be in part arrested, and the 
effect less severe. 

Pain of a sharp or stinging character is usually felt in the wound. 
Fright or shock may mask this symptom. Swelling rapidly ensues, and 
in rattlesnake bite ecchymosis is not uncommon. The swelling extends 
in all directions, but is most marked in the line of the lymphatics toward 
the center. Headache, fever, rigors, irregular breathing, and a low, fee- 
ble pulse, with nausea, may be present. Adenitis, abscess, or sloughing 
usually occur. If death does not ensue, the case may terminate favor- 
ably in two or three days, or last for weeks and months. 

Treatment.—The immediate indication is the removal of the venom. 
Labial suction is an efficient method, and may be safely practiced, pro- 
vided that there is no abrasion on the lips or contiguous mucous sur- 
faces. Inoculation is more dangerous about the mouth and neck than 
elsewhere, since the great swelling may close the trachea or larynx. 
Next in order of readiness is free and immediate excision of the tissues 
within a radius of half or three fourths of an inch from the puncture, 
or free incisions may be made so that the flow of blood may wash the 
venom out. 

Permanganate of potassium is probably the best chemical, and whisky 
(or alcohol in some other form) the best physiological antidote. Dr. de 
Lacerda,* of Brazil, recommends the immediate injection in and around 
the wound of a 1-per-cent (gr. v toZj) solution of the permanganate in 
water, and also an intravenous injection if the venom has had time to 
enter the circulation. Dr. Robert Fletcher + states that Richards, of Cal- 
cutta, after repeating Lacerda’s experiments, recommends a 5-per-cent 
solution in cobra poison ; 3j to Ziv of a solution, varying from gr. v to 
gr. x to water 3j, would be about the safest treatment for rattlesnake 
venom ; and the weaker solutions for copperhead and moccasin bites. It 
must not be forgotten that this salt is toxic in overdoses. Vulpian pro- 
duced death in a small dog with an injection of gr. vij. Whisky, or any. 
form of alcohol, is a favorite cardiac stimulant, and may be taken in 
adults in large quantities without intoxication. Care must be taken 
in adminstering alcohol to children, since it has occasionally proved 
fatal. 

When great swelling occurs, and gangrene is threatened on account 
of tension, free incisions or puncture should be made. 

The venom of some of the lizard family, as the Gila monster t (/elo- 
derma suspectum) and the toad * (Bufo vulgaris), also possesses toxic 
properties). The treatment should be about the same as given above for 
serpent venom, though not quite so energetic. 


* “ Gazette des hopitaux,” 1881, pp. 597 and 891. Also, a valuable paper by Dr. H. C. Yarrow, 
“ American Journal of the Medical Sciences,” April, 1884, 

+ “American Journal of the Medical Sciences,” July, 1883. 

+ Mitchell and Reichert, “‘ Medical News,” Philadelphia, 1883. 

# “ Gazette des hépitaux,” 1881, p. 598. 
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Venom introduced with the sting of the scorpion not infrequently 
causes death in the Orient, although the sting of the North American 
scorpion is not dangerous. I have failed to hear of a death from this 
accident, although I have made personal inquiry from numerous prac- 
titioners in the South and West, who have had much experience with 
these cases. In a personal experience, in which I was stung by a scor- 
pion in the palm of the hand, no unpleasant symptom followed. As soon 
as the insect was brushed off, the venom was removed by sucking the 
wound, and by expression. 

The venom of the tarantula, and other spiders, is occasionally fatal. 
In a private communication, Dr. Thomas A. Pope, of Texas, who has 
seen many cases of tarantula bite, reports one fatal case. Death did not 
ensue, however, from the changes induced in the blood by the venom, 
but from asphyxia due to closure of the larynx and trachea from great 
swelling, the man having been bitten in the neck. 

The swelling is usually severe, and an erythematous rash occurs about 
the second day. This may occupy one half or all of the body. Slough- 
ing at the wound almost always occurs. 

The stings of bees, wasps, hornets, etc., possess a venom which, while 
rarely fatal, is painful and annoying. The application of an alkaline 
solution will, if immediately used, neutralize the pain and the tendency 
to swelling. Clay moistened into a paste with the saliva is an effective 
remedy used by the negroes in the Southern States. The sting should be 
removed if it has remained in the wound. In the case of a negro child, 
three years old, who had just a minute or two before been stung by about 
forty bees, no serious symptom ensued. The treatment followed was 
brushing the insects off with a sheet, and thoroughly sponging the entire 
body with a solution of a teacupful of ordinary saleratus in two quarts 
of water. 

The venom of the centipede scarcely deserves mention. Iam told by 
physicians practicing in the sections infested by these Wyriapoda that 
their toxic power is much exaggerated. The slight effects which follow 
their foot-marks and the bite of the tarantula should be treated by per- 
manganate of potassium locally and stimulants internally. 

Gunshot Wounds.—W ounds of this variety may properly be divided 
into those in civil and those in military practice. In civil life the 
wounds inflicted by the shotgun, small-bore hunting rifle, pocket pistol, 
and toy guns are much less dangerous than those made by the more 
formidable weapons employed in warfare. 

With the exception of the charge projected by the shotgun and the 
small hunting rifle, all missiles now used are conoidal or oblong in shape 
(Fig. 162). 

Projectiles fired from ordnance are both round and conoidal, solid 
and hollow, the latter being usually explosive. Grape, canister, bombs, 
and some solid shot are spherical, while most of the shells are cylindro- 
conoidal. 

A gunshot wound is always contused or lacerated. It may be simple 
or complicated : simple when the missile alone passes through the tis- 
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sues ; complicated when fragments of cartridge, wadding, powder, cloth- 
ing, or other foreign matters are carried in with it. 

The degree of laceration made by a gun projectile is, as a rule, in an 
inverse ratio to the rapidity of its projection. It may also depend upon 
the shape of the missile, and the additional destruction caused by dis- 
placed fragments of bone, etc. A conoidal projectile is more destructive 
than one which is spherical, for when in its transit the point meets with 
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Fre. 162.—1, Old round musket ball, weight, 480 grains; 2, Needle gun, 530 grains; 3, Chassepot, 3873 grains; 
4, Belgian rifle, 885 grains; 5, Bavarian rifle, 386 grains; 6, Enfield rifle, 530 grains; 7, old Austrian rifle 
ball, 400 grains; 8, Snider rifle, about 400 grains; 9, Martini-Henry, 485 grains; 10, Mauser, 387 grains 
(improved, 216 grains); 11, Mannlicher, 372 grains (improved, 235 and 165 grains); 12, Prussian rifle, 372 
grains (improved, 203 grains); 18, Mitrailleuse, 840 grains; 14, Carcano rifle, 170 grains; 15, Schmidt 
rifle, 215 grains; 16, U. 8. Army Krag-Jorgensen, 235 grains; 17, U. 8. Navy bullet (caliber, 0:236); 18, 
Springfield conical, 500 grains. (After Agnew, Bryant, Wyeth, and Fischer.) * 


resistance, it tends to turn over and over on its long axis, loses in great 
part its axial rotation, and thus plunges through the tissues. When a 
ball passes in and out of the body, it will be found that the wound of 
entrance is smaller than that of exit, and is seemingly much smaller than 
the projectile. The infolding of the skin and its elasticity will account 
for the small size of the entrance. The diminution of the momentum 


* Wounds of the Mannlicher Magazine Rifle, ete. Dr. A. M. Fernandez de Ybarra, “ Army 
and Navy Journal,” May 12, 1894. 
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and the tumbling of the projectile as it plunges through the tissues, 
together with the non-resistances of the skin at the exit, will account for 
the larger size of this opening. When a projectile passes completely 
through the tissues there is usually a single opening of exit. Occasion- 
ally the object is divided after entrance, and makes two or more holes of 
exit, or one part of the bullet may lodge and the other pass out. Frag- 
ments of bone or teeth displaced by a missile may be driven out through 
the integument. 

If the velocity of a missile is great, and the tissues traversed offer no 
special resistance, the wound of exit will be in the direct line of that of 
entrance. Bodies traveling with diminished velocity or meeting with 
formidable resistance will be deflected, and may pursue a most unex- 
pected course. Instances are recorded of bullets which have made a half 
or the entire circuit of the body, passing just beneath the skin. Still 
more remarkable are the instances of extensive fracture of bones which 
have been produced without any evidence of injury to the integument. 
Longmore * relates the case of a soldier who had the whole shaft of the 
humerus shattered by a cannon ball, yet the skin remained as white and 
as sound as if it had not been touched. Numerous instances of similar 
lesions are recorded. 

Treatment.—As with all other wounds, the arrest of hemorrhage is 
the first indication in gunshot injuries. The various means to accom- 
plish this end have already been given. It should be the recognized 
duty of the profession to instruct the general public in the use of the 
simpler means for arresting hemorrhage. In military service each soldier 
should be taught by actual demonstration where and how to make com- 
pression in order to control the blood supply toa part. In actual warfare 
the vessels should be outlined by nitrate-of-silver tracings, and with espe- 
‘ cial indications at those points where pressure will prove most efficient. 
The ready construction of a tourniquet by means of a belt, coat sleeve, 
bridle rein, etc., tied around the limb at the proper place, and then 
twisted by a bayonet, sword, gun barrel, or stick, is an important lesson 
for an emergency. Next in order, and no less essential in the successful 
management of a gunshot wound, is cleanliness and drainage. In the 
best-regulated armies of to-day each soldier carries in his cartridge box 
a well-protected ball of iodoformized gauze, with the instructions to lay 
this over the wound as soon as possible, and to hold it there by a belt or 
bandage until the surgeon arrives. In the antiseptic treatment of these 
injuries irrigation with 1-to-3,000 sublimate solution is thoroughly done. 
All foreign matter or fragments of bone or destroyed tissues are removed, 
bone, catgut, or rubber drains inserted, and the regulation antiseptic 
dressing applied. 

When sublimate solution can not be had, the freshest and purest water 
should be employed, and, when time allows, this should be boiled and 
used at 110° F. 

Following a serious gunshot or other injury (or at times a violent 


* Holmes’s “ Surgery,” vol. ii, p. 184. William Wood & Co, 1875. 
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emotion without any appreciable lesion), a condition of prostration or 
partial collapse occurs, which is known as shock. Shock may be defined 
as a condition of collapse resulting from physical injury (usually with 
severe hemorrhage), or mental emotion whereby the functions of the 
nerve centers are more or less completely suspended. The degree of 
shock is often determined by individual susceptibility, and is not always 
in proportion to the severity of the injury. The symptoms are pallor, 
coldness of the skin, thready, irregular, or rapid pulse, nausea, vomiting, 
clammy perspiration, and an anxious and fixed expression. 

Judicious stimulation is the great indication, for, while reaction must 
be brought about, the quantity of stimulants should be kept at the mini- 
mum. Rye whisky by the mouth, rectum, or hypodermically should be 
preferred. 

Hot bottles, warmed blankets, friction, etc., are useful adjuvants in 
the treatment of shock. Injection of salt solution when hemorrhage 
has been excessive is the first and immediate indication. 

The advisability of searching for a gunshot missile which has lodged 
in the body, or which has traversed any of the cavities, as well as the 
treatment of wounds of special organs, will be discussed hereafter. 

Gunshot wounds of the extremities should be treated with strict 
regard to the principles of modern aseptic and conservative surgery. 
The former sacrifice of important parts of the body before the days of 
antiseptic surgery may have been in great part justified, for by the 
methods then in vogue deep infected areas could in no other way be dis- 
posed of. The primary amputation of an extremity for gunshot wound 
uncomplicated by extensive comminution of one of the long single bones 
or wholesale destruction of the joint surfaces at the elbow or knee should 
be exceedingly rare. It should be the practice to anesthetize all-such 
cases and enlarge the point of entrance (and of egress, if such there be) 
of the missile, and by the aid of the Esmarch bandage and bloodless 
method of exploration remove all foreign matter, making a careful search 
for the missile if it be lodged in the tissues, remove all pieces of bone 
which are splintered and entirely separated, thoroughly disinfect the 
wound, and establish careful drainage either by catgut twist or rubber 
tube. It should be borne in mind that all forms of drainage invite infec- 
tion, and itis of great importance, especially in the class of cases under 
consideration, to keep a moist antiseptic dressing over the ends of the 
drainage apparatus. Extensive loss of substance in the tibia, with the 
fibula uninjured, may be remedied by osteoplastic transposition of the 
small bone into the gap left by the injury in the larger bone. Extensive 
injury to the shaft of the femur or humerus rarely calls for immediate 
amputation until every justifiable means has been tried for the preser- 
vation of the limb, even if shortening ultimately results. Wounds of the 
hip joint should rather be drained by the ordinary incision for hip-joint 
excision than primary amputation, which adds the shock of such a major 
operation to that already induced by a serious injury. When the ex- 
tremity has been practically torn away by larger missiles, there may be 
justification for immediate amputation. 


CHAPTER X. 


BURNS, SCALDS, SKIN-GRAFTING, FROSTBITE, FURUNCLE, CARBUNCLE, 
ULCERS, GANGRENE. 


Burns and scalds are classified in degrees varying from the mildest 
form, which produces a simple inflammation of the epidermis, to the most 
severe form, which destroys all the tissues or organs of a part. The 
gravity of the prognosis is usually in proportion to the extent of surface 
of the integument destroyed rather than to the depth of the destructive 
process. Burns of the head and face are most dangerous; those of the 
extremities least grave. Recovery is exceptional after destruction of one 
third of the cutaneous surface. Death may result from shock, ulcer of 
the duodenum, or exhaustion from prolonged suppuration and septic 
absorption. 

The history of a slight burn or scald involving only a limited area of 
the integument, and not extending beyond the skin, is simply one of 
local disturbance. Cold-water immersion is the indication in treatment. 
When, however, a considerable extent of tissue is involved, symptoms of 
profound constitutional disturbance rapidly supervene. The patient is 
seized with chills or rigors, suffers excruciating pain, betrays in his 
expression the extreme anxiety felt as to his condition, and sinks into a 
condition of collapse, which is often the prelude to a fatal issue. When 
not rapidly fatal, the duration of this stage is from six to thirty-six 
hours. It is followed by the stage of reaction and inflammation. The 
character of the febrile movement depends upon the extent of the de- 
struction of the tissues, and upon the concurrence of certain lesions of 
the thoracic and abdominal viscera. Inflammation of the duodenal glands, 
and the formation of ulcer with perforation, is not of infrequent occur- 
rence during the second week after the accident. Peritonitis, pleuritis, 
or pneumonitis may add to the gravity of the prognosis. Laryngitis 
and bronchitis are apt to follow the efforts at inspiration in the presence 
of scalding steam. 

Treatment.—The immediate indication is to relieve pain by the admin- 
istration of morphine hypodermically, or some form of opium by the rec- 
tum or stomach. Stimulation with whisky or brandy by enema, or by 
the mouth, is also indicated to prevent collapse, or to modify the in- 
tensity of shock which is apt to follow a scald or burn. The use of both 
opium and alcohol should be made with a certain degree of caution, for 
there is danger from a too profound narcosis with the former, while alco- 
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hol in excess will unnecessarily add to the fever of reaction, which al- 
ways follows if the patient should rally from the shock. 

The clothing should be carefully removed, and the burned surface 
shielded from the atmosphere by an immediate application of a mixture 
containing equal parts of linseed oil and lime water. If this preparation 
can not be obtained, a coating of ordinary white lead, as mixed for use 
in painting dwellings, is an efficient protective when poured over the 
burn. Flour sprinkled over until all the excoriated surface is well 
hidden is a method of treatment which may be carried out in almost any 
emergency. Rubber-tissue protective laid over the raw surface, and 
cotton batting applied on top of this, never directly upon the burned 
surface, is equally efficient. Lint dipped in 2-per-cent carbolized oil 
may be used directly on the wound. Any great degree of pressure should 
not be permitted upon the excoriated surfaces. In the not infrequent 
form of burn in which the back and posterior aspects of the extremities 
are chiefly involved, the prone position should be maintained. 

When suppuration and sloughing commence, great cleanliness should 
be observed, to prevent the absorption of septic matter. The dressings 
should be changed as often as the thermometer indicates septiceemia, but 
not oftener. Absorbent-cotton pellets moistened in 1-to-5,000 sublimate 
Should be used in cleansing the burned surface. A mixture of vaseline 
(the white variety is preferable) and iodoform, in the proportion of 3] of 
the former to 3j of the latter, is a useful dressing in the stage of granula- 
tion. This should be applied on surgeon’s lint, and covered over with 
rubber protective. It often becomes necessary to arrest exuberant granu- 
lations by the free use of lunar caustic, or the projecting buds may be 
clipped off with the scissors—a method objectionable, however, in the 
bleeding which always follows this practice. Compression by strips of 
adhesive (diachylon) plaster is a better method of repressing the over- 
grown granulation tissue. When the destruction of integument has been 
so extensive that in the process of cicatrization the granulating surface 
is not re-covered by skin, transplantation should be practiced. The vari- 
ous methods are grafting, sliding, or transplantation in mass. 

Grafting may be done by clippings about one twentieth of an inch in 
diameter, and cut out so that only the epidermis and Malpighian layers 
are included. The epidermis is pinched up with a pair of mouse-toothed 
forceps, and clipped off close to the forceps with sharp curved scissors 
(Reverdin). A spot of granulating surface is selected, rendered aseptic, 
and the graft laid on bottom side down and pressed snugly into the 
granulating bed. A similar graft for every quarter inch of surface will 
suffice. These should be left uncovered from one half to one hour, A 
layer of protective is then placed over the entire surface, and a light 
sterile-gauze dressing applied, held on with a roller or adhesive strips. 
This dressing should remain unmolested for at least forty-eight hours, in 
order to give the grafts time to take hold, and, when the dressing is 
changed, great care should be taken to prevent their dislodgment. 
Water should not be used in the dressing. At the end of about the 
third day, if the graft has “taken,” a bluish-white spot will be seen, the 
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color fading away gradually at the edges until it is merged in the gen- 
eral granulating mass. Grafts situated near the skin will unite and pro- 
liferate more rapidly and surely than those farther out in the wound. 

When an extensive area is to be grafted over, the method of Thiersch 
should be employed. It is as follows: The surface from which the skin 
grafts are to be taken should be thoroughly shaved, scrubbed with soap 
and water, the skin follicles cleansed with ether, then thoroughly mopped 
with a 1-to-500 mercuric-chloride solution, and again with normal salt 
solution * to remove the mercury, and the place covered with a dressing 
wet with the salt solution. In some instances, such as superficial burns 
or ulcers, especially where careful treatment has kept the granulating 
surfaces aseptic, and even in cases which have become foul and then 
thoroughly cleansed, the grafts may take hold and live, but it is ad- 
visable to remove with the curette, or preferably with the knife, the 
edges of the ulcer down to the healthy skin, together with the granula- 
tions which are shaved off with the knife, or scraped if the sharp spoon 
is employed. The bleeding surface should be carefully sterilized by 
normal salt solution, which should be boiled just before using, and ham- 
orrhage stopped by pressure with sterilized gauze for the double reason 
that the escaping blood would lift the grafts up from the prepared bed, 
while a coagulum would invite infection. Grafts or flakes of skin, in- 
cluding chiefly the epithelial layers, are shaved off with a very sharp, 
broad-bladed razor, long enough to permit a free sawing movement, 
which facilitates the cutting of thin sections. Moisten the blade in salt 
solution, make the skin tense, and remove large, thin flakes. From half 
an inch to an inch in width and from two to three inches or more in 
length is a convenient size for lifting and transplanting. These grafts 
include the epithelia down to the papillary layer; even including some 
of the connective-tissue stroma of the corium will not interfere with 
erowth, provided the areolar tissue does not come with it. Keep the 
graft moist all the time with salt solution and carry it directly to the 
surface to be covered, sliding it from the razor to its proper place on 
the wound, bottom side down. As the tendency of these grafts is always 
to roll toward their raw surface, each should be gently unfolded with 
dull forceps or a probe and laid flat down. Piece after piece should be 
applied and carefully adjusted along the edges of the wound and to 
each other like paving stones until the entire surface is floored. The 
whole is then covered over with thin strips of rubber tissue about half 
an inch in width. The rubber tissue should be sterilized in mercuric- 
chloride solution, washed off in salt solution, and shaken before being 
applied. It is well enough in applying these strips to leave here and 
there a little crevice or crack, through which any accidental transuda- 
tion may escape. Directly over the strips a layer of sterile gauze, ab- 
sorbent cotton, a large piece of rubber tissue, and over all a bandage with 
light compression. 

In from thirty-six to forty-eight hours the dressing may be removed, 


* Normal salt solution, six tenths of one per cent., approximately gr. ijss to water 3 j. 
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not disturbing the protective, however, for from one to two weeks, 
Upon removing the protective, it should be carefully taken off so as not 
to lift the grafts; if suppuration has occurred, the fluid should be ab- 
sorbed with gauze mops or cotton wet with salt solution, the parts being 
touched very lightly. 

When the condition demands, several thicknesses of grafts may be 
laid, one over the other, at the original or a subsequent operation. Some 
operators employ Esmarch’s bloodless method when an extremity is in- 
volved, as it prevents bleeding and saves time in operating. The con- 
striction is not removed until the operation is completed and the dressing 
applied, the compression of the final roller preventing oozing. 

The more remote changes in Thiersch skin grafts have been studied by 
Goldmann (‘‘ Annals of Surgery,” vol. xix, 1894), who says that cell pro- 
liferation in the middle layer of the epidermis is vigorous, and this con- 
tinues two or three months; the outer layer is cast off more rapidly than 
in normal skin, due to the novel and insufficient nutrition, the exfolia- 
tion ceasing when the new vessels are sufficiently formed beneath the 
skin. Mobility of the new skin in case of small defects was noticed in 
about eight weeks, longer in larger wounds. He also demonstrated in 
skin thus developed elastic fibers and connective tissue ; sensation is re- 
stored slowly, traveling from the periphery to the center, showing that 
the new skin from Thiersch grafts requires from two to eight months to 
become fully formed. It is a matter of importance that all dense cicatri- 
cial tissue, as after deep burns, should be dissected away, since grafts do 
not yield satisfactory results when planted upon scar tissue. 

Dr. Z. J. Lusk, of Warsaw, N. Y. (Medical Record, December 7, 
1895), reports a new and original method which, from the published 
cases, deserves recommendation: A patient, twenty-two years of age, of 
robust constitution, was scalded by falling into a pan of boiling brine, 
and was seen very soon after the accident. Great bags filled with serum 
hung from his sides and other parts of the body. Both arms were com- 
pletely stripped of epithelium, which hung in shreds about the wrists, 
having been scraped down in his efforts to get out of the pan. The 
buttocks were also covered with large blisters ; the skin on the lower ex- 
tremities hung in shreds, bleeding in many places. There were numerous 
small vesicles on the face and neck, and large erythematous patches over 
the chest and abdomen, but no vesication except.in the right infra-clavic- 
ular region. The gravity of the case may be understood when it is 
considered that the burned area covered more than two thirds of the 
body. One month after the accident grafting was commenced. The 
only cutaneous covering on the left leg was seven inches wide at the tro- 
chanter major, narrowing to two inches at the knee, covering one third 
of the leg to within two inches above the ankle. The right, eleven 
inches wide below the trochanter, narrowing to a point two inches above 
the right knee, commencing two inches and a half below, covered one 
third of the leg, narrowing to one inch over the ankle. The right knee 
from two inches and a half below to two inches above had no dermal cov- 
ering ; left, the same, except two inches on the outer surface. The upper 
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extremities were covered only by narrow strips on the outer aspect, ex- 
cept at the elbows, both of which were denuded of skin. An elliptical 
space over the lumbar region, five by nine inches, and one of about the 
same diameter over the left shoulder, were without dermal protection. 
There were in many places deep gangrenous sloughs, the underlying 
tissues resuming a more healthy appearance. 

Thiersch’s method could not be employed, as there was no surface 
from which to shave epithelial layers, and no one could be found to give 
strips of skin. On February 16th grafts were made as follows: Attached 
to the dorsum of the right foot by one edge, the other being free and 
raised a quarter of an inch, was a patch of dry exfoliated epithelium, 
extending nearly across over the surface, at the distal end of the meta- 
tarsal bones; the floating part was from an inch to an inch and a half 
wide ; from this I clipped off a piece an inch square, softened and steril- 
ized it in warm boric-acid water and divided it into twelve grafts, which 
were applied to the anterior granulating surface of the left thigh. The 
result was eminently satisfactory. Seven out of the twelve grafts took, 
and rapidly developed into vigorous islands of skin. The subsequent 
treatment consisted in using this dried epithelial tissue with which these 
large raw surfaces were covered with substantial skin by April 1st. The 
man began sitting up a few days prior to this date, and with the attend- 
ant’s aid could walk about the room. He improved rapidly during the 
month of April, and on May 1st began doing light work. 

The following experiments were made in the presence of my assistants 
and others: A little to the right and two inches below the trochanter 
major of the left leg there was a raw surface three inches and a half in 
diameter. At the proximal end of the great toe there was a dry, bleached 
patch of epithelium which had been thoroughly isolated from the body 
seven weeks, being held only by ends of hair. With this material this 
raw surface was completely healed in twenty-one days. 

In the second case there was varicose ulcer, two inches and a half in 
diameter, three inches above the ankle on the outer surface of the left 
leg, covered with unhealthy granulations and bathed with foul-smelling 
discharge. The ulcer was thoroughly curetted, and followed by stimu- 
lating applications, so that in ten days the granulations appeared healthy. 
A surface on the left thigh near the anterior superior spinous process was 
made aseptic, and on it was applied a piece of emplastrum cantharidis 
two inches long by one inch wide. Vesication was produced in six hours, 
when the plaster was carefully removed. The epithelium was detached 
at the edges of the blister, washed in boric-acid solution, after which all 
moisture was aborbed with sterilized cotton, and it was then suspended 
in a small wide-mouthed bottle, which was plugged with aseptic cotton 
for a stopper and kept at a temperature between 55° and 70° F. It was 
thoroughly dry in three days, and a piece one inch square was divided, 
making twelve grafts, which were applied as before given. Nine of the 
twelve grafts took and grew rapidly, so that within twenty days the ul- 
cerating surface had a substantial epithelial covering. 

In a letter dated March 26, 1896, Dr. Lusk reports another case of 
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burned surface, five by three inches, in which he applied twenty-five grafts 
the same size as the foregoing. The material used was a patch of dry, 
exfoliated skin adhering by the edge to the dorsum of the right foot. 
The patient recovered. 

After the epidermis is separated by vesication (a special plaster called 
canthis he considers preferable) it is lifted and washed for a few mo- 
ments in warm boric-acid water; the moisture is then absorbed with 
aseptic cotton. The granulations to be covered are thoroughly bathed 
with normal salt solution, taking care to cause no bleeding. Grafts 
about one twelfth of an inch square are cut and pressed or sunken into 
the granulations. The dressing consists first of a thin layer of aseptic 
borated cotton saturated with a mixture composed of balsam of Peru 3 j, 
to castor oil 3j. Over this three or four layers of dry cotton, all held 
firmly in place with strips of rubber adhesive plaster, and over all a 
light roller bandage. Vo oil silk or rubber protective should be used. 
On the third day the bandage is carefully removed and the cotton gently 
separated down to the first dressing. In this case the dressings were not 
changed until the thirteenth day, when the surface was found to be 
studded with minute islands of skin, and 
the patient was entirely cured within 
thirty days. 

Dr. J. H. Girdner * has demonstrated 
that pieces of skin taken from a healthy 
man six hours after death by accident, 
‘cut into a great many small pieces,” 
and laid upon a healthy granulating sur- 
face, will become revitalized. The re- 
sults of this demonstration are very valu- 
able (Fig. 163). 

Transplantations of skin in large pieces 
by entire removal, or with a pedicle left 
until the vascular supply is established 
between the granulating surface and the 
transplanted integument, may also be 
successfully accomplished. It is essen- 
tial that the skin which is completely de- 
tached should be clipped or scraped on 
its under surface until only the Malpi- 
ghian layer and epidermis are left. The 
| : presence of fat on the reticulated corium 

As Ma will almost always prevent success. 

When sliding is attempted, it is essential 

that the pedicle should be of good width, and that the tension on 
it should not be great, so that the integrity of the blood supply 
may not be interfered with, and sloughing ensue. Upon the face 
and neck, where the vascularity is so great, a smaller pedicle may 


* “ Medical Record,” vol. xx, p. 119. 
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be used, and greater tension employed than on other portions of the 
body. 

When there is not sufficient integument immediately about the un- 
covered surface to supply the want, the flap may be secured from some 
other portion of the body. Thus in extensive destruction of the integu- 
ment on the front of the leg, I have succeeded in covering in 
the surface by turning a flap from the posterior aspect of the 
opposite leg, leaving a wide pedicle, and fastening the two 
members in an immovable position with plaster of Paris, so 
that the flap remained in its proper place and free from 
strain. After about ten days the pedicle may be divided. 
In the case of a boy who had been seriously burned in the 
hand and forearm and where the cicatricial contraction dis- 
placed the fingers, deformed the hand, and threatened am- 
putation of the member by obstruction of the radial and 
ulnar, I did the following operation with success: All the 

Fie. 164,  Clcatricial tissue of the wrist and arm was dissected off down 
to the tendons and bones, which were in good condition. Two 
parallel incisions, six or seven inches long and four inches apart, were then 
made from the ensiform cartilage down to the umbilicus, and the strip of 
skin dissected up in the mid- Z 
dle and left attached at both 
ends. Whenthe small amount 
of bleeding had been arrested, 
the hand was slid beneath this 
flap, the under surface of which 
was brought in contact with 
the raw surface, where the cica- 
tricial tissue was removed from 
the arm and held in place by 
stitching the edges together 
with silk. JIodoform dressing 
was applied, and the hand and 
arm held immovable by adhe- 
sive plaster. Fig. 164 shows 
the condition of the hand, and 
Fig. 165 the method of trans- 
plantation. On the tenth day 
the strip of skin was divided 
above and below, and the cuff 
of skin folded around the 
wrist and stitched in position. 
The operation succeeded, and 
amputation was avoided. A 
second similar operation was Fie. 165.—The ee Ca Cae tem mama nag from the ab- 
done to restore the integrity 
of the palm. In all cases of transplanting skin no more of the subcuta- 


neous tissue should be lifted with the integument than is necessary for 
10 
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the vitality of the flap. In short flaps a very thin dissection should be 
effected ; in longer pedicles a good deal of tissue should be left to insure 
the safety of the blood vessels. 

Transplanting in mass, in which the piece of integument, at least one 
inch in surface measurement, is entirely severed from its original attach- 
ment, and laid upon the granulating surface, is not so successful as the 
preceding methods. The smaller grafts are much preferable. When 
this operation is done, the piece to be transferred should be trimmed or 
scraped so thin that nothing but the epidermis and Malpighian layer 
remains. 

Krause * reports twenty-one cases of large skin grafts transplanted in 
mass without a pedicle; in these more than a hundred flaps were used, 
of which only four suffered complete necrosis. Spindle-shaped flaps of 
all sizes from twenty-five centimetres in length to eight centimetres in 
width, down to very small pieces, were employed. The following pro- 
cedure is essential to success: The surface upon which the transplanta- 
tion is to be made must be either a fresh wound, or, if a granulating sur- 
face, it must be converted into a fresh wound. For the extremities, he 
advises that the limb be rendered anemic by the Esmarch method. 
Careful asepsis must be carried out and the granulations vigorously 
scraped with the sharp spoon, or, preferably, cut away with a sharp 
knife down to fairly normal tissue, the whole field irrigated with sub- 
limate solution, and this washed off with salt solution, then thoroughly 
dried with sterilized gauze ; instruments and hands must bedry. Krause 
uses sterile gauze as a dressing, firmly bandaged over the wound. After 
the dressing has been applied, the tourniquet is removed from the limb. 
There should be added to this description, which is taken from an edi- 
torial by Dr. James P. Warbasse, that if the graft is made upon any of 
the extremities, the elevated position should be maintained after the 
operation for six or eight hours to prevent oozing. Krause further ad- 
vises careful disinfection of the skin from which the grafts are removed, 
but cautions against vigorous scrubbing with brushes. The skin should 
be thoroughly bathed with bichloride solution, washed off with salt solu- 
tion, and dried with sterile gauze. The grafts should be removed with 
careful aseptic precautions, and planted without moisture. They are cut 
oval or spindle-shaped, because the defects left of this shape can be im- 
mediately closed by suture. Quickly separating the skin from the sub- 
cutaneous fat, the whole flap should be outlined by incision, lifted at one 
angle with tooth-forceps, and cut away. It will be seen from this that 
the skin is split as near to the subcutaneous fat as can be done without 
including the fat. As soon as the flap is removed, it should be folded, 
wound surface together, and the patch, which contracts to two thirds or 
less of its original size, should be placed at once on the wound surface, 
from which all bleeding has been arrested by compression or the occa- 
sional twist of a vessel. No ligatures are permissible, and no sutures 
are applied to the flap; it is allowed to rest in the wound and contract, 


* “ Verhandlungen der deutschen Gesellschaft fiir Chirurgie,” 1898 ; “ Annals of Surgery,” vol. 
xviii, 1893, p. 450. 
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and should not be put upon the stretch ; it will settle snugly down in 
the wound, where it soon adheres. By applying pressure to the flap for 
a short time, it becomes cemented to the wound surface by a thin layer 
of coagulum, which holds it when the pressure is removed. 

When possible, the whole defect should be covered with a single 
graft, and in estimating the proper size it must be remembered that when 
lifted the piece will shrink to about two thirds of its original size. In 
order to hold the flap firmly in position a five-per-cent sterile iodo- 
formized gauze bandage is carried around the extremity. Over this a 
moderately firm dressing, and the limb immobilized by a splint. The 
first dressing should be made on the third or fourth day, since vesicles 
often form which should be opened. In order to prevent disturbing the 
graft, only the outer dressing should be first removed, and the parts 
then soaked in boiled and warm boric solution for an hour or more, 
until the iodoform bandage does not adhere. On reapplying the dress- 
ing, a piece of iodoformized gauze thickly covered with boro-vaseline 
should be placed over the graft. This same dressing should be repeated 
when necessary. After four days the flaps are pale, or may be purple, 
or livid and swollen. At the end of eight days they take on a reddish 
tint, the epidermis usually exfoliates, and little spots of necrosis may ap- 
pear. These grafts do equally well when planted on muscle, fascia, 
connective tissue, periosteum, dura mater, or directly on a denuded cor- 
tical or cancellous bone surface. 

Defects in hairy surfaces can be covered with grafts of hair-producing 
skin. Sensation returns ultimately. 

Dr. P. A. Morrow, of New York, has successfully planted grafts 
which included the entire thickness of the skin and scalp, using a punch 
or trephine, cutting out buttons of material and accurately fitting them 
to depressions or beds in the scar tissue. In some instances the hairs re- 
appeared, though not as luxurious in growth as before. 

Destruction of tissue by acids or alkalies requires no special consider- 
ation beyond the adoption of measures to neutralize the excess of the 
agent in the part involved. The after-treatment does not differ from 
that of the granulating surfaces of burns and scalds from fire, boiling 
water, or steam. 

Frostbite.—The effect of prolonged and extreme cold upon the ani- 
mal tissues is to cause occlusion of the capillaries, loss of sensation, 
and death by gangrene. The ¢reatment is to attempt a gradual restora- 
tion of the circulation by friction in a low temperature. A part of the 
body benumbed by cold should never be submitted suddenly to a high 
temperature, but should be bathed and rubbed in snow or cold water, the 
temperature of which is slowly elevated. When gangrene results, ampu- 
tation is demanded after the line of demarkation is established. 

Furuncle.—A boil is a circumscribed infectious inflammation, com- 
mencing usually in the hair follicles and sebaceous glands, and extend- 
ing to the subcutaneous tissues. It is caused by the lodgment in a 
suitable nidus of some pyogenic bacteria. The proliferation of this 
organism produces inflammation, and by liquefaction of the tissues sup- 
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puration and localized gangrene. The occurrence of boils in certain 
derangements of nutrition, as diabetes mellitus, tuberculosis, etc., would 
go to prove that the pyogenic organisms are frequently present in the 
hair follicles of all persons, and under certain conditions find soil suit- 
able for development. A boil may be differentiated from a carbuncle by 
the more acute inflammatory process of the furuncle, with almost always 
a single point of suppuration, well-defined, limited redness, and the 
acute character of the pain. In carbuncle the inflammation extends 
more widely and deeper, the induration is greater, there are several 
points of suppuration, and the febrile symptoms more appreciable. The 
treatment looks to an early relief from tension in the integument, and 
the separation and discharge of the slough and pus. Incision should be 
performed at once. The judicious use of cocaine hypodermically will 
prevent pain, and much suffering will be avoided by prompt action. The 
application of cold or heat is at times useful. Poultices are almost uni- 
versally employed to soften the skin and hasten the discharge of the 
dead tissue. It is a waste of time to wait for so slow a process. After 
incision a warm, moist sublimate flaxseed poultice or dressing should be 
applied, and continued until a cure is effected. 

The constitutional treatment should be directed to the correction of 
any existing dyscrasia. The preparations of iron and mercury are, in 
my opinion, the best general remedies. Tonics, good food, regulation of 
the ce tasaee| apparatus, and good hygiene are essential. Sulphide of 
calcium (gr. 345 to 4 three or four times a day), arsenic, the iodides, cod- 
liver oil, with the hypophosphites of lime and soda, are among the reme- 
dies most recommended. 

Carbuncle.—This disease—which, as Prof. A. R. Robinson* remarks, 
has been misnamed ‘‘ anthrax”—is an infectious inflammatory process 
of a low order, involving chiefly the skin and the connective tissues im- 
mediately beneath it, and in some instances extending into the deeper 
organs. Anthrax or malignant pustule is not in its incipiency a sup- 
purative disease ; carbuncle is always so. The process is akin to that of 
furuncle, though indicative of a more depraved condition of the tissues. 
While the infection in furuncle is single, as a rule, in carbuncle there are 
two or many centers of infection with pyogenic bacteria, which may or 
may not gradually coalesce in one wide area of inflammation and necrosis. 
When this occurs the inflamed area breaks down in several places, giv- 
ing discharge to pus (usually in small quantity), as well as to dead tis- 
sue. It is apt to occur as a complication of the same diseases with which 
furuncles are seen—diabetes mellitus, tuberculosis, ete.—and in parts of 
the economy subjected to more than ordinary irritation, as the back of 
the neck, where the collar presses, and in the gluteal region. 

The symptoms of this affection are a sense of er loss of appetite, 
headache, fever, varying in intensity, which is followed by or accom- 
panied with a deep-seated and severe pain in and about the local expres- 
sion of the disease. The skin at this point becomes tense, injected, 
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doughy to the touch, throbbing, and painful; the epidermis becomes 
lifted at various spots in the inflamed area, vesicles form, localized gan- 
grene occurs, and the dead matter sloughs away. Not infrequently the 
necrotic process rapidly extends through the areolar tissue beneath the 
skin some time before the integument breaks down. The extent of 
necrosis varies under different conditions, and may be general or limited. 
The constitutional symptoms are determined by the amount of septic 
absorption and the degree of pain experienced. 

The process of repair is by granulation, the development of an em- 
bryonic tissue which advances from the sides and bottom of the cavity 
as the slough is carried away. As to the length of time carbuncle may 
last, nothing positive can be stated. Usually from three to seven weeks ; 
at times, when the process is subacute, several months. 

The prognosis depends upon the condition of the patient, the age, 
the location and extent of the lesion, and the ability of the capillaries 
and lymphatics to resist septic absorption. Occurring in diabetes or any 
dangerous malady, it hastens a fatal issue. Situated upon the face, the 
gravity of the prognosis is increased. This is in great part due to the 
intense pain which follows an invasion of that part of the body in which 
the trifacial nerve is distributed. When located on the thorax, the 
pleura may become involved, thereby causing a grave complication. 

The treatment should look to the immediate improvement of the 
patient’s vitality by all available means. The local treatment should be 
directed to the removal of the entire area of infection at an early date. 
In this way alone can the great danger of septiczemia be averted, or the 
relief of tension by incisions, and the discharge of septic matter. 

Poultices, if employed, should be made with 1-to-5,000 sublimate 
solution, as heretofore directed. 

Ulcers.—An ulcer is the result of molecular death in the integument 
or mucous membrane, and the underlying areolar or submucous tissue, 
and is due to the presence of one or several varieties of pathogenic bac- 
teria. The arrest of nutrition which these organisms produce may be 
local, as in the ulcer of chancroid, or general, as in the late manifesta- 
tions of syphilis, scorbutus, etc. Occurring with a dyscrasia, ulcers 
are even then more apt to occur in parts of the body subjected to abnor- 
mal interference with the circulation. 

Specific ulcers will be considered with the diseases of which they 
forma part. Ulcers may be divided into two clinical groups—the active 
and indolent. In one, the material for repair is in excess; in the other 
it is deficient. One of the most frequent seats of ulcer is upon the an- 
terior aspect of the tibia at its middle and lower portions. They occur 
usually in the aged, and chiefly among the poorly fed and laboring 
classes, where the erect posture is of necessity maintained for many suc- 
cessive hours. Varicosities of the veins of the lower extremities must be 
put down as a common cause of non-specific ulcers. 

The treatment of ulcers must be directed to the cause of the tissue 
destruction. In varicosities the integrity of the circulation should be 
restored by supporting the vessels by mechanical means, or relieving the 
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overpressure by position. For the former the elastic stocking, properly 
adjusted, is invaluable. Martin’s elastic bandage is an excellent appara- 
tus, but requires considerable care in its even and skillful application. 
When neither of these methods is available, pressure may be successfully 
employed by means of flannel or muslin bandages. An elevated position 
of the foot and leg should be maintained in all ulcers of the lower ex- 
tremities. | 
An indolent ulcer demands stimulation. This may be effected by the 
oakum dressing. Soft, clean oakum should be well soaked in 1-to-3,000 
sublimate, squeezed out, laid over the ulcer, and held well in place by a 
roller. It should be changed every three or four days. 
Supporting the edges of the sore with well-adjusted 
strips of diachylon plaster is also a commendable prac- 
tice. The strips should be cut about three fourths of 
an inch wide, and crossed in a spiral manner (Fig. 166). 
Irritable ulcers require rest and soothing applica- 
tions. One of the most satisfactory preparations for 
the treatment of all forms of ulcers, granulating sur- 
faces, incised accumulations of pus, septic wounds, of 
all kinds, burns, etc., where absorption of moisture is 
desired, is the balsam-oil mixture first employed by 
Prof. W. W. Van Arsdale in 1884. It forms an ex- 
cellent, slightly astringent, and unirritating dressing. 
For ordinary use it suffices to cover the surface with 
a mat of absorbent gauze, painting it over thickly with 
a brush. Enough gauze should be used to absorb the 
quantity of exudate for the time it is to be left on. 
Over the absorbent gauze, cotton batting is laid, over this 
rubber tissue or oil-silk protective, and a light bandage 
over all. When it can be obtained, the sterile prepa- 
ration should be used. It is made by submitting castor 
oil for at least two hours to a temperature of 160° C. 
(320° F.). A special chemical thermometer is necessary 
/ for this purpose. The sterilized oil should then be poured 
eee into bottles taken out of boiling water, immediately 
corked with rubber stoppers similarly sterilized. The 
sterile oil will suffice without the addition of the Peruvian balsam, but I 
usually prefer to add this, and this must be done as the oil is poured out 
at the time of using. Balsam can not be heated without destroying its 
value. Twenty minims of balsam to the ounce of castor oil is the pro- 
portion. For infected wounds, while the aseptic preparation is always 
to be preferred, yet, when it can not be obtained, the ordinary cold- 
pressed castor oil of the drug stores can be used, and the balsam added 
in the same proportion as given. I know of nothing equal to this valua- 
ble preparation. The oil acts in a twofold way—the surface of the 
wound is moistened by it, while the liquid excretion from the wounded 
surface is carried off in the dressing by capillary attraction. The re- 
moval of moisture cripples the proliferation of bacteria, and in this way 
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aids in antisepsis. Its use does not contraindicate the employment of 
certain useful dusting powders, such as subiodide of bismuth, which will 
be found most excellent in combination with this dressing, or acetanilide, 
which is recommended on page 87. The constitutional treatment of all 
patients suffering from ulcers is of first importance. 

Gangrene is death of a part of the body from the gradual or sudden 
arrest of its nutrition. The term is usually applied to the process of 
mortification in the softer structures. The analogous condition of bone 
is called necrosis. Animal tissues have two modes of dying—the one is 
molecular, or death by granular metamorphosis, in which no trace of the 
anatomical or histological properties of the tissues remains ; the other is 
death in bulk, in which, although the tissues deprived of life undergo 
rapid decomposition and ultimate disintegration, they retain for a time 
something of their original form. It is to denote this last variety of tis- 
sue death that the term gangrene is employed. 

There are three varieties—namely, the acute, or moist y the chronic, 
senile, or dry; and the contagious, phagedenic, or hospital gangrene. 

Acute Gangrene.—The chief cause of moist gangrene is the sudden 
obstruction of the afferent or efferent vessels of a part. Whether the 


artery is alone occluded, as by an embolus, the ligature, or an accidental 


solution of its continuity ; or whether the venous current is arrested 
while the artery is permeable ; or whether the arrest in both systems is 
simultaneous, as by the constriction of a finger with a ring, or in the case 
of a strangulated hernia—the part beyond the lesion is charged with 
blood which, arrested in its flow, loses its vitality and takes an early part 
in the work of decomposition which ensues. 

When an artery is obliterated, the vitality of the tissues on the periph- 
eral side of the occlusion depends upon the integrity of the collateral cir- 
culation. If the occlusion is gradual, the enlargement of the collateral 
branches is usually sufficient to carry the necessary supply of blood. 
There is scarcely a point in the arterial system where a collateral route 
may not be established, provided the process of obliteration is not too 
sudden, and the blood has not, by reason of constitutional disturbance, 
been deprived of its nutritive properties. When these conditions do 
not prevail, mortification ensues with a rapidity proportionate to the 
partial or total arrest of nutrition. Pallor is the immediate and earliest 
symptom of arterial obstruction, followed by coldness of the skin and 
pain, which is usually not acute. Beginning in the parts farthest re- 
moved from the heart, the phenomena of death extend toward the center 
until the border line is reached between the living and dying tissues. 
Congestion and swelling are not marked features of arterial gangrene. 
The normal contractility of the tissues, an elevated position, and the in- 
fluence of the return current in veins with which those of the part in- 
volved communicate, tend to empty the vessels beyond the seat of 
obstruction. Of necessity, however, a considerable quantity of blood 
remains, and when its flow is arrested its function is lost, and its elements 
join in the general decomposition which ensues. In the putrefactive 
process, gases, notably sulphuretted hydrogen and those resulting from 
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decomposition of the fatty tissue, are evolved, and the coloring matter 
of the blood is liberated. Myosin, the albuminous principle of muscle, 
coagulates, giving a temporary sense of rigidity, and the serum which 
remained in the vessels undergoes transudation, and is generally dis- 
tributed among the tissues. Cutaneous sensibility is soon lost, and the 
momentary pallor gives way to a grayish hue, which deepens into a 
greenish-black color. Though not so marked as in the condition result- 
ing from venous occlusion, the skin and subcutaneous tissues become 
infiltrated with fluid and gases, giving a doughy feel upon pressure, and 
at times the peculiar crackling of emphysema. Serum and hydrogen, in 
the effort to escape, may at various points be caught under the imper- 
vious epidermis, which is lifted up into blisters. In resisting gangrene, 
certain tissues retain their anatomical features longer than others. Bone 
and tendon are slow to disappear, and at times the arteries will resist 
destructive change, when the tissues through which they pass have been 
entirely destroyed. 

In a case which recently came under my observation, through the 
courtesy of Prof. Fluhrer, at Mount Sinai Hospital, in which gangrene 
was induced by a plaster-of-Paris dressing (applied in another institu- 
tion for supposed fracture of the humerus), mortification was present 
first in the thumb and tip of the index finger, gradually involving the 
other fingers and back of the hand to the carpus, where the pro- 
cess seemed arrested in an apparent line of demarcation in the integu- 
ment. The gangrene continued, however, beneath the skin, involving 
the extensor muscles, which, after amputation above the elbow, were 
found to have entirely disappeared, while much of the integument over 
them retained its vitality. When once inaugurated, mortification ex- — 
tends to a point where nutritive changes in the tissues are sufficiently 
active to resist death. The line between this embryonic zone and the 
blackened slough is called the line of demarcation. 

The line of demarcation is, as a rule, irregular in extent. When a 
part has been constricted until death ensues, the line of separation may 
be a well-defined circumference ; but in arterial occlusion this is a rare 
exception. 

Accompanying the phenomena above detailed, shoals of organisms 
proliferate in the tissues involved, and rapid putrefactive changes occur ; 
the soft parts drop away in offensive sloughs, leaving the bone project- 
ing from the stump of this natural amputation. 

The symptoms of gangrene from venous obstruction differ in some 
essential features from mortification after arterial occlusion. 

Kngorgement is more marked, since the cardiac and arterial forces are 
at work over-distending the tissues beyond the obstruction with blood. 
The skin is of purplish hue from the start, pain is intense, the swelling 
great, and, until coagulation is accomplished, there is a sense of throb- 
bing in the affected part. There is at first an elevation of temperature, 
which, however, is of short duration. Blisters are more numerous, and 
putrefaction occurs more rapidly. 

Gangrene from combined arterial and venous occlusion has its type 
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in a strangulated hernia, or in mortification of a finger which has been 
constricted by aring. In this variety, arrest of the circulation and co- 
agulation of the blood are more abrupt. The remaining features of this 
form of mortification do not differ materially from those heretofore de- 
scribed. 

Treatment of Moist Gangrene.—When an artery is obstructed, the 
first indication is to remove the obstruction. Failing in this, to promote 
the establishment of a collateral circulation, and to maintain the tempera- 
ture of the part affected. The position of the limb should be such that 
pressure upon the structures through which the anastomotic branches 
run should be avoided. Cotton batting should be carefully wrapped 
about the part to the thickness of several inches, and oil silk or rubber- 
tissue protective wrapped around this. No pressure by bandages should 
be employed. The application of hot water, directly or by bottles, is 
to be deprecated, for heat is now known to produce capillary contraction. 
The extremity may be slightly lowered, in order to invite the flow of 
blood, although care should be taken to prevent obstruction of the veins. 

While these local measures are being adopted, certain constitutional 
remedies may be indicated. These relate primarily to cardiac stimula- 
tion, opium to relieve pain and palliate shock, and to an early improve- 
ment in the nutritive quality of the blood; the administration of alcohol 
and beef juice, and the careful combination of those articles of food which 
are acceptable to the patient, and are known to be rich in nitrogen. Any 
intercurrent disease or complication will indicate a modification of the 
treatment to suit the emergency. As death progresses and the sloughing 
begins, all structures which can be removed easily and without pain 
should be cut away with dressing forceps and scissors. Iodoform, freely 
sprinkled over the sloughs, will prove a good deodorizer, or the dead part 
may be kept wrapped in sublimate gauze, soaked in 1-to-2000 solution, 
and kept moist by protective. 

Heemorrhage is rare in this variety of gangrene, yet when it does occur 
it demands the ligature or compression. 

The treatment of gangrene where the vein alone is obstructed, in 
which, as has been stated, the condition of engorgement is extreme, 
demands the elevation of the part in order to facilitate the escape of 
blood through the venous channels. The tension of the part may at 
times demand incisions through the deep fascia. The same precautions 
as to temperature must be taken here. The constitutional treatment will 
be less stimulating, yet supporting, and the local management of the 
dead part will be the same as given. 

When all the vessels are subjected to pressure, it is essential to relieve 
the constriction as early as possible. However, the vitality of an organ 
seemingly dead should not be despaired of, since restoration of function 
after prolonged strangulation is occasionally witnessed. When, as in 
phlegmonous or other inflammation, the tension is so extreme that gan- 
grene is threatened by pressure of the exudation upon the capillaries or 
larger vessels, free incisions should be made, parallel with the general 
direction of the vessels, and of sufficient depth and number to relieve the 
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tension. When, as in threatened gangrene of a finger, the swelling is 
severe, increasing, as it does, the tension of the organ and its own destruc- 
tion, incisions are also demanded, and may prevent mortification before 
the constricting body is removed. 

Chronic, Senile, or Dry Gangrene.—Dry gangrene may occur in any 
period of life. Although children and adults are occasionally attacked, 
it is in the vast majority of cases a disease of the aged ; hence it is called 
senile gangrene. 

Calcareous degeneration of the arteries, which is given as a cause of 
senile gangrene, is of itself a result of general impairment of nutrition ; 
and it is to this failure of the heart to force the proper quantity and 
quality of blood to the tissues that we must look for the cause of this 
disease. Diabetes mellitus in patients of fifty years of age or older is 
often accompanied with gangrene of the lower extremities. 

With a circulating fluid so deficient in nutrition, and a heart so 
crippled in its action that its function is illy performed, it is not difficult 
to understand that the pressure of a shoe, a contusion of the foot, or the 
lodgment of atheromatous or calcareous particles in the terminal arte- 
rioles or capillaries, would precipitate a morbid process, scarcely awaiting 
even an accident for its inauguration. 

Symptoms.—In many cases of dry gangrene there is no history of an 
injury. Symptoms of constitutional debility from general impairment 
of nutrition usually precede the local expression of the disease. The 
lower extremities are most frequently affected. The patient suffers at 
times from coldness of the hands and feet. Shooting pains are not infre- 
quently felt, and cramps occur in the muscles of the feet and calf of the 
leg. In exceptional cases there are none of the above premonitory symp- 
toms, the first indication being the appearance of a brown or black dis- 
coloration on the foot or toe, or an insignificant excoriation may be the 
starting point of the morbid process. 

From this the disease travels in the direction of the heart with vary- 
ing rapidity. If the condition of anemia is extreme, there will be no 
inflammatory discoloration in front of the advancing line of mortification, 
the skin changing from its normal pale color into the black, dead hue of 
the mummified part. The putrescent odor of wet gangrene is absent, 
and, instead of the swollen, doughy appearance of acute mortification, 
the part involved becomes hard and shriveled. The march of the disease 
is comparatively slow, and not infrequently death from exhaustion en- 
sues before the line of demarcation is formed. In exceptional instances 
the disease confines itself to the toes, or anterior part of the foot. 

Treatment.—The part affected should at once be enveloped in cotton 
batting and oil silk or protective, and placed in a position consistent with 
the comfort of the patient. No operative procedure is justifiable until a 
well-defined line of demarcation is established, unless septic absorption 
occurs to threaten the safety of the patient. The most important treat- 
ment is directed to the nutrition of the individual and the increased 
vigor of the heart. Opium, to relieve pain, is as much of a necessity as 
stimulants and food. 


CHAPTER XI. 
BANDAGING. 


BANDAGES are employed in surgical practice to retain dressings in 
position, to secure compression and support to any portion of the body, 
to maintain any required degree of immobility, and to render an ex- 
tremity partially or completely bloodless. 

They are made of cotton muslin of various degrees of fineness, crino- 
line, woolen goods, and India rubber. Cotton bandages are most gener- 
ally employed, but, on account of the greater elasticity of flannel, these 
are preferable for certain special dressings. Crinoline is only used for 
plaster-of-Paris bandages. Martin’s rubber bandage and Esmarch’s blood- 
less tourniquet are very useful in maintaining the firm compression of a 
part, either as a means of support or of emptying the vessels. 

The muslin should be soft, not starched, and of two kinds—a fairly 
heavy quality, and the light cheese-cloth. Both should be cut in pieces 
from eight to ten yards in length. The former can be torn; the latter 
must be cut. The selvage edge is removed, and the cloth divided into 
strips varying in width from four, three, two and a half, and two inches, 
with some one inch or less in width. For the chest and abdomen the 
wide bandages are needed, the two- and three-inch strips for the arms, 
legs, head, and neck, and the narrow strips for the hands and fingers. 
All the loose ravelings along the edges should be pulled off, and the 
bandages made into compact, smooth rollers. 

Bandages may be rolled by hand, but the work can be better and 
more rapidly done by machinery. In Fig. 167 is pictured a bandage 
roller, simple in construction and 
cheap. It should be fastened to the 
edge of a solid table by screws or mov- 
able clamps. The end of the strip to 
be wound is passed in and out over 
the four bars at the base and apex : 
of the machine, and then around the Lh w 
shaft, so that one edge of the bandage Fic. 167. 
touches the end of the upright. As 
the crank is turned, the strip is held tightly, and, as it runs over the 
rods, wrinkling or folding is prevented. A home-made apparatus may 
be constructed as follows: Take a cigar box, remove the top and one end, 
bore a hole in each sidepiece near the open end, and through these pass 
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a piece of telegraph wire bent in the shape of a windlass and crank, 
Wires may be run through at other points to serve the same purpose 
as the four rods in the other machine, or a chink cut in the end through 
which the bandage travels toward the spindle. 

In making plaster-of-Paris bandages, these same machines may be 
employed, but the crinoline must be loosely rolled, and the powdered 
plaster worked in with the hands so well and thoroughly that the meshes 
of the cloth can not be seen. Considerable experience is required to 
prepare a good plaster bandage, and a poor one will spoil a dressing, 
Plaster bandages should be made from fresh gypsum on the day they are 
to be applied. Cotton and flannel bandages should be kept in a chest or 
closet away from dust and moisture. Plaster or plaster bandages which 
have deteriorated from absorption of moisture should be subjected to 
dry heat in an oven to drive out the excess of moisture. 

Methods of applying Bandages.—The various portions of the body 
may be bandaged by the simple spiral, reverse spiral, simple jigure-of-8, 
and the jigure-of-8 reverse. 

The simple spiral turn is most useful in bandaging those parts of the 
body where there is no sudden increase in the diameter and volume of the 
part. It is impracticable under other circumstances. 

Hold the bandage in the hand most convenient, with the back of the 
roller toward the limb (see Fig. 168); with the unoccupied hand take the 


Fic. 168. 


Fie. 169. 


free end of the bandage, lay and hold it upon the inner border of the 
limb, and carry the turn by the front to the outer side of the part to be 
bandaged. 

Having carried the roller twice around the part to secure it, ascend the 
limb spirally, leaving about one third of each turn uncovered by the last. 


BANDAGING. 157 


The reverse-spiral turn (Fig. 169) is applied as follows : 

Taking the left arm to be bandaged, hold the roller in the right hand, 
with its convexity toward the limb, “and carry it from the inner or ulnar 
border, by the front, to the outer or radial border, and thus around the 
arm by two circular turns to secure the roller. Then, having carried the 
bandage to the outer side, ascending the limb gradually, lay the thumb 
of the left hand upon the lower edge of the bandage, press it firmly 
against the limb to prevent slipping, loosen the roller considerably in the 
right hand, at the same time turning it one-half turn toward the operator. 
This process is to be repeated as often as necessary, keeping the reverses 
well upon the outer border and anterior aspect of the extremity. 

The Simple Figure-of-8 
Turn.—After the bandage is se- 
cured, as heretofore described, 
ascend the limb sharply, from 
the inner to the outer border, 
so that at this outer border the 
lower edge of the roller shall be 
several inches above the start- 
ing-point. Carry the roller di- 
rectly across and behind the 
limb to the same point on the 
opposite side; then obliquely 
downward in front, crossing the 
ascending turn at a right angle. 
When the outer border is again 
reached, carry the roller behind 
and directly across the limb to 
the starting-point (see Fig. 170). 

The Figure-of-8 Reverse.— 
Commence exactly as for the 
simple figure-of-8 until the band- 
age has passed across the pos- 
terior aspect of the limb, and Fre. 170.—The figure-of-8 method. 
is about to descend obliquely 
along the inner aspect to the front. With the index-finger of the unac- 
cupied hand hold the lower edge of the bandage tightly against the part, 
while the roller is slackened and turned half over in a direction away 
from the limb. This reverse in the figure-of-8 may also be made ante- 
riorly, and, when the conformation of the part demands it, may be made 
both anteriorly and posteriorly. 

Of these four methods, the simple spiral is more readily applied. 
When the diameter of the extremity increases rapidly it will not suffice, 
since it grasps the part at the upper edge of the roller while the lower 
Stands out free and loose. 

For all purposes the spiral reverse is more generally useful. In 
competent hands it can be applied to all portions of the body except 
where the members join the trunk, when it must give place to the simple 
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Jjigure-of-8 turn. Thus, the spica at the groin and shoulder, the occiput 
and chin dressings, and the neck and shoulder bandages, must describe 
this shape. The jigure-of-8 reverse is of great use in getting over the calf 
of the leg in very muscular subjects, where not infrequently all the other 
methods will fail to hold. 

The important rule in bandaging is to equalize the pressure from 
periphery to center. The circumstances of the case will determine the 
degree of compression. It requires a great deal of study and practice to 
become expert in applying dressings. One should thoroughly familiarize 
one’s self with each of the methods, for not infrequently a part to be 
dressed will require a combination of several methods. The question of 
how tight to apply the bandage may in part be left to the sense of the 
patient when an anesthetic is not employed. After an extensive opera- 
tion, in which Esmarch’s bandage has been applied, a very considerable 
degree of compression is often required to prevent the oozing which 
otherwise would follow the use of this tourniquet. No amount of de- 
scription will impart this sense to the inquirer; it can only come from 
personal experience. One precaution is imperative: the tips of the fin- 
gers or toes of the extremity bandaged must always be left open for 
observation, for if strangulation is threatened it will always be earliest 
indicated here. A watch should be set on every case where there is 

ground for anxiety, with direc- 


A . tions to slit the dressing with the 
cA appearance of any symptom of 

Q =" i strangulation.. 
= ' Special Bandages—The Hand 


and Fingers by the First Method 
(Fig. 171).—Take a roller between 
three fourths and one inch in 
width, and ten yards in length. 
Let the hand to be bandaged be 
pronated, and commence by tak- 
ing two or three turns of the roller 
around the carpus, going from the 
radial over the back of the wrist 
to the ulnar side. Having in this 
manner secured the roller, carry it 
from the radial side of the wrist 
obliquely across the dorsum of the 
hand to the ulnar border of the 
iN root of the little finger, then spi- 
‘\ rally around the little finger two 
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\ | turns to its extremity. Next, re- 
Fie. 171.—Hand-, thumb-, and finger-bandage. (The turn by careful spiral turns, or a 
author’s modification of the old method.) spiral reverse, if necessary, to the 


root of the finger, covering it equal- 
ly and nicely. From the radial border of the base of the finger the band- 
age is carried over the back of the hand to the ulnar side of the carpus, 
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then under the wrist, by the front, to the radial side, and again over the 
dorsum of the hand around to the ulnar side of the same finger, repeat- 
ing the figure-of-8, as before. Two turns are then thrown around the 
wrist to secure the former bandage, and the roller is carried in the same 
manner to the remaining fingers. 

When the index-finger is reached, on account of the great space be- 
tween its root and the thumb, it is advisable to make four or five extra 
figure-of-8 turns around its base, carrying the bandage a little lower with 
each successive layer toward the thumb. 

Having reached the thumb, the roller is carried spirally to its ex- 
tremity, as in the other fingers, but in returning, when the last, the in- 
terphalangeal, joint is raced. the figure-of-8 turn is “commenced at this 
point, and continued until the ball of the thumb 
is completely covered. 

This method may be applied to the thumb 
alone, or to any one or more of the fingers, when 
the remainder of the hand does not need to be 
bandaged, and is equally efficient in securing 
splints to these organs. 

One objection to it, and a very formidable one 
to the practitioner, is the length of time necessary 
to apply it. A more rapid and almost equally 
effective way is the hand-bandage by the second 
method (Fig. 172). 

Place pellets of cotton between the fingers, and 
a fair-sized tuft in the palm of the hand. Take a 
bandage from one to two inches in width, carry 
it one or two turns around the hand where the 
phalanges join the metacarpus, until it is secured, 
and then by nicely adjusted figure-of-8 turns (the 
crossings on the dorsal aspect of the fingers) cover 
the hand from the tips of the fingers back. When 
the bandage reaches the thumb in the crotch be- 
tween it and the index, and begins to roll up, it 
should be clipped with the scissors deeper and 
deeper along the edge nearest the thumb with Fie. 172. 
each successive turn until the cut extends to the 
middle of the roller. Then a split should be made in the middle parallel 
withits long axis, and the thumb stuck through this; the next split is 
nearer the distal edge, while with the succeeding turn it may be brought 
clear of the thumb on its carpal aspect. <A spiral, with or without the 
reverse, will hold on the incline from the thumb to the carpus. 

The Forearm, Arm, and Shoulder.—From the carpus to the elbow 
the spiral reverse or figure-of-8 will usually be required, on account of 
the pyramidal shape of the part. When the elbow is reached, if the 
tight-angle position (Fig. 173) is determined upon, the figure-of-8 around 
the humerus and forearm will suffice to climb along the elbow; or the 
simple spiral, carried over the same ground in the flexure of the joint, and 
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gradually ascending over the convexity, will accomplish the same  pur- 
pose. For the arm the spiral, simple or reverse, will carry the bandage to 
the axilla. When the 
projection caused by the 
tendon of the pectoralis 
major is reached, the 
roller is carried from the 
inner side by the front, 
over the point of the 
shoulder, around the 
back, and underneath 
the opposite arm, across 
the chest to the anterior 
and outer surface of the 
humerus, then under- 
neath the arm, making 
a figure-of-8 turn, one 
loop of which surrounds 
the arm, and the other 
the thorax. These turns 
are continued, gradually 
ascending until the root 
of the neck is reached. 
It is best to fill the ax- 
illa of both arms with 
absorbent cotton to prevent chafing, when this dressing is to be worn for 
any length of time. 

The Toes, Foot, Leg, and Thigh.—The great toe may be bandaged 
by carrying a narrow roller spirally around it, from the tip to the meta- 
tarso-phalangeal joint, and 
thence by a figure-of-8 
around the ankle. This 
last turn should be. sev- 
eral times repeated, in or- 
der to hold the dressing 
firmly. Itis customary to 
include all of the toes in 
the general foot-bandage. 

To bandage the foot, 
begin by placing bits of 
absorbent cotton between nr 
the toes. Take a roller yy 
from two to two and a half eli TT tT et ea 
inches wide, and about Fig. 174.—The author’s foot-bandage =e aint roller. | 
ten yards long. Lay the 
end of the bandage parallel with the axis of the leg, half-way between 
the two malleoli in front, and carry the roller by the inner side to the 
heel, so that the middle of the bandage will be over the center of the 
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heel’s convexity, and on to the starting-point. Next, make another turn 
around the ankle, carrying the posterior edge of the bandage over the 
center of the turn that has just preceded it, and make one or two other 
turns in front of this until the heel is completely covered (Fig. 174). 

The bandage is then carried around the heel in the same direction, so 
that its anterior border rests on the middle of the jirs¢t turn, and the 
roller is carried from the fibular side of the heel across the dorsum of the 
foot to the tibial side of the great toe. 
It then travels under the bases of the 
toes to the little toe, making a couple of 
complete turns around the foot at this 
point, and, when the roller has again 
reached the fibular side of the little toe, 
it is made to cross the dorsum of the 
foot obliquely to the tibial side of the 
heel, keeping the lower edge of the band- 
age about a quarter of an inch above the 
bottom of the heel. Repeat this figure- 
of-8 turn until the entire foot is thor- 
oughly concealed. It is best to cut with 
the scissors each turn of the roller about 
half through just when it crosses the 
front of the ankle, so that the accumu- 
lation of the bandage at this point may 
not interfere with the movements of the 
ankle-joint. 

The crossings of the figure-of-8 band- 
age on the dorsum of the foot should be 
kept a little to the fibular side of the 
median line. 

When the ankle is reached, the band- 
age should be carried up the leg by the 
spiral reverse until the sudden promi- 
nence of the muscles of the calf is 
reached, when, if necessary, the figure- . 
of-8 reverse should be practiced to just 
below the knee. From this point up to 
the trochanter the simple figure-of-8, spi- = 
ral, or spiral reverse, may be employed, a 
according to the shape of the limb. 

When the level of the gluteal fold is reached, carry the roller obliquely 
upward and outward about half-way between the trochanter major and 
anterior iliac spine, on across the sacro-lumbar region to just above the 
upper margin of the iliac crest of the side opposite the limb being band- 
aged, thence downward across the abdomen and the groin to the front 
and outer side of the thigh, and back behind to the inner side at the 
point of starting. This manoeuvre is repeated until the entire hip and 


groin are covered, when the roller is carried spirally around the pelvis 
re 
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and abdomen as high as the umbilicus. The completed bandage is shown 
in Fig. 175. The portion of this bandage which goes around the thigh, 
eroin, and pelvis is called the single spica for the groin, and is admira- 
bly adapted to the retention of a dressing upon a bubo or wound of this 
region, and also makes an efficient temporary compress for the support 
of an inguinal hernia. A double spica with a single roller may be made 
by carrying the roller, which has already partially covered in the groin 
and hip of one side, directly across the back to a point half-way between 
the trochanter and anterior iliac spine of the opposite side, over the front 
of the thigh to the inner side, and thence behind and outward, describing 
a figure-of-8 around the thigh and pelvis in a direction the reverse of the 
preceding (Fig. 176). A modification of this for controlling hemorrhage 
after internal urethrotomy is shown in the chapter on urethrotomy. 

The abdomen and thorax should be bandaged by the simple or re- 
verse spiral until the axilla is reached in the male, and the mammary 
cland in the female. = 


Fie. 176.—( After Fischer.) Fre. 177.—( After Fischer.) 


To bandage the mammary gland it is best to place a thin layer of 
absorbent cotton over this organ, and under the axilla as well. The 
roller, about three inches wide, should be carried two or three times 
around the thorax just below the breast, which, if pendulous, should be 
lifted well up toward the clavicle. If the right breast is to be bandaged, 
the operator, standing in front, should carry the roller from the patient’s 
right to the left side, around the body, and then obliquely upward across 
the front of the chest, catching the under surface of the gland, passing over 
the left clavicle, making a figure-of-8 around the shoulder and axilla, and 
then across the back to the starting-point (see Fig. 177). It is now carried 
directly around the chest, and, when the circuit is completed, again travels 
obliquely upward on a plane about one inch higher than the preceding 
turn. This is repeated until the organ is entirely covered. When both 
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breasts require support, the second may be bandaged in the same way by 
an additional roller, or, as shown in Fig. 178, a single bandage may be 
thrown around the thorax and neck in fig- 
ure-of-8 fashion, so as to support both 
organs. 

Bandages for the Head and Face.— 
For retaining ice-caps, or other dressings 
to the head, the hood-bandage will be 
found convenient, while its modifications 
will suffice to keep a dressing upon any 
limited portion of the scalp (Fig. 179). 

To apply this, take a roller twelve yards 
long and two and a half inches in width, 
rolled from both ends to the center. Hold- 
ing one head of the roller in each hand, the 
surgeon, standing behind the patient and 
laying the middle of the bandage across 
the forehead just over the eyebrows, car- 


ries one roller in the right and the other Fre. 178.—( After Fischer.) 

in the left hand around the head, above 

the ears, and crosses them under the occiput, so that the roller which 
went to the rear in the left hand will travel again to the front over the 


same path. The roller in the right hand is then 
carried over the head, in the median line, from the 
occiput to the nose, and at this point it is caught 
and held down by the encircling turn carried in 
the left hand. Then carry the roller which came 
over the median line of the head back again to the 
rear, so that its right edge will rest on the middle 
of the first turn. It is again caught under the 
encircling turn at the occiput, is carried to the 
front on the opposite side, and continues to travel 
from before backward in an ellipse that is con- 
stantly increasing, until it blends with the encir- 
Fie. 179. cling turn upon the sides of the head, near the 
ears. Each successive turn of the elliptic should 
leave about one third of the turn that preceded it uncovered in the cen- 
ter. Of course, the ends will meet at the same point, before and behind, 
where the reverses are made. 

If it is only required to maintain a dressing in the median line of the 
scalp, it will suffice to carry a circular turn or two around the head, just 
above the eyebrows and ears, and below the occiput, while an antero- 
posterior strip is pinned to this in front and behind. 

The Head and Chin Bandage (Fig. 180) may be made to serve sev- 
eral purposes—namely, to retain a dressing on the chin and lower face, 
the same upon the scalp at any portion, and also for temporary fixa- 
tion of the lower jaw after fracture of this bone. It is applied as 
follows: 
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The end of a bandage from one inch and a half to two inches in width 
is held about half-way between the left ear and the occipital protuber- 
ance, while the roller is carried to the front and obliquely across the 
head, just in front of the right ear, under the chin, up in front of the 
left ear, then across the scalp, passing backward between the right ear 
and occiput to beneath this protuberance, when it is carried beneath the 
left ear straight across the front or labial aspect of the chin, and around 
by the right side to the point of commencing. This manceuvre should 
be repeated several times, and the dressing then completed by carrying 
the roller twice around the head above the ears and eyebrows, and be- 
neath the occiput, and pinning a 
strip along the median line of the 
scalp at the various points where 
the turns cross each other. 

Knotted Bandage.—This dress- 
ing (Fig. 181) is sometimes em- 


Fig. 180. Fie. 181.—( After. Berkeley Hill.) 


ployed in the arrest of hemorrhage from wounds of the temporal and 
other vessels of the scalp. 

Take a piece of cork or wood, about an inch in diameter and one 
quarter of an inch in thickness, and wrap it with sublimate gauze or 
lint to make a compress. Apply this to the bleeding point, and lay over 
it the center of a double-headed roller, carrying the turns around the 
head, above the ears. They are then crossed over the compress, one end 
is carried under the chin, the other over the top of the head, and are 
again crossed on the opposite temple. Having carried the rollers again 
around the head, and crossed them firmly over the compress, the ends 
are pinned securely and cut off. A horizontal slip may then be pinned 
to the anterior, middle, and posterior slips of the knotted bandage, be- 
ginning in the median line on the forehead, then back to the center of 
the middle slip, and then to the slip underneath the occiput, to hold the 
dressing securely in position. 

To bandage the eye (the left, for example), hold the end of the strip 
half-way between the right ear and occiput, and bring the roller forward 
over the left eye and malar eminence, and around backward beneath the 
ear and occiput to the point of starting, and repeat once. When the 
second turn arrives at the right ear it should pass above this and com- 
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pletely around the skull, just above the eyebrows and below the occiput, 
in order to secure the oblique turn. Complete the dressing by alternating 
between the horizontal and the oblique direction of the roller (Fig. 182). 
For the upper lip a dressing is 
readily secured by a narrow band- 
age passing horizontally around 


Fie. 182.—(After Esmarch.) 


beneath the nose and ears, and 
held in place by the head-stall Fie. 183. 
attachment, as in Fig. 180. 

Handkerchief Bandages. —In siition to the foregoing, emergency 
dressings for different parts of the body may be extemporized from pieces 
of cloth cut in various shapes—the so-called handkerchief bandages. 

Head and Face.—A simple hood (Fig. 183) may be made as follows: 
A piece of soft muslin is cut, 27 by 23 inches, folded over for 6 or 7 inches 
along its greatest measurement, and laid upon a table, with the short piece 
underneath. Place the index-finger at the middle of the folded edge, 
and turn the nearest corners toward the center, forming a pyramid. Now | 
roll the remaining straight edge up until it is on a level with the edge 
which was turned under, and place upon the head, so that this edge will 
be put above the eyebrows, while the rolled portion comes across the 
occiput, and the ends are pinned beneath the 
chin. The conical tip may be pinned down, if 
desired. 

The four-tailed cap is made from a piece of 
muslin, 45 inches long by 10 wide, split from 
each end to within 4 inches of the center. Each 
of the four tails is 5 inches in width. Lay the 
center of the piece across the vertex, carry the 
posterior tails forward over the ears, and tie 
them under the chin and the anterior backward 
beneath the occiput (Fig. 184). 

The head and face hood is made as follows: 7 
A piece of soft, light cloth, 40 inches square, is Fi. 184. 
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folded and laid across the head in such a manner that the shortest fold 
which is on top comes to the level of the eyebrows, while the longer 
reaches to the tip of the nose (Fig. 185). The corners belonging to the 


Fie. 185.—( After Esmarch.) Fie. 186.—( After Esmarch.) 


fold which is parallel with the line of the eyebrows are tied snugly be- 
neath the chin. The longer fold is now turned up to the level of the 
eyebrows, while the corners belonging to it are drawn forward until 
freed, and are then carried back and tied beneath the occiput (Fig. 186). 

For holding an ice-bag or dressing upon the head, the skull-net 
(Fig. 187) will be found of 
use. It is made of cot- 
ton threads, is tightened 
around the head by a 
tape, which draws it to- 
gether like the strings of 
a reticule, and is further 
secured by a strap tied 
under the chin. 

The four-tailed dress- 
ing for the chin and low- 
er jaw is made by split- 
ting a strip of muslin, 6 
inches wide and 45 inches 
Fie. 187.—(After Esmarch.) | long, from each end to Fie. 188. 

within 14 inch of the cen- 
. ter, placing its middle over the chin, and turning the posterior tails up- 
ward in front of the ears to be tied over the vertex. The anterior tails 
are now carried back below the ears, crossed once, and pinned beneath 
the occiput, while the ends are carried upward and forward and tied 
upon the forehead (Fig. 188). 

Other special dressings will be described in the chapters on Regional 
Surgery. 
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The T bandage, made by sewing the end of one piece of muslin seven 
inches wide and about four feet long to the middle of a second piece of 
the same width and about five feet in length, is essential in holding a 
dressing over the anal or perineal region. One belt is fastened around 
the waist and the tail brought between the legs and pinned in front to 
the belt. For abdominal dressings a wide piece of muslin may be snugly 
drawn and pinned around the body. 


CHAPTER XII. 
AMPUTATIONS. 


AN amputation is the complete separation of any projecting organ or 
member from the body. While the term may be applied to operations 
in which the breast, penis, scrotum, cervix uteri, etc., are cut away, by 
long usage and common consent it is now restricted to removal of the 
extremities or their subdivisions. 

An amputation may be accidental, as when a limb is torn, cut, or 
crushed off by machinery ; natwral, when, as in senile gangrene from 
gradual failure of the heart, or pathological changes in the arteries, the 
dead portion is separated at the line of demarcation ; or surgical, when 
scientifically performed. 

When in an amputation the line of section is through the substance 
of the bone, the operation is said to be in continuity, and when through 
an articulation, in contiguity. The removal of a part which is useless or 
deformed, the presence of which, however, does not threaten the life of 
the individual, is called an amputation of expediency ; under more urgent 
conditions, the operation is one of necessity. Amputations of necessity 
are further subdivided into those after accident and those after disease. 

In amputations after accident, the period in which the operation may 
be performed is divided into the immediate, primary, and secondary. 
An immediate amputation is done during the prevalence of shock, and 
usually within from two to six hours after the receipt of the injury neces- 
sitating the operation ; primary, after reaction from shock, and before 
inflammation is established—usually within twenty-four hours after the 
injury ; secondary, when performed after this limit, and during the prev- 
alence of inflammation. 

The danger of death after amputation depends chiefly upon the char- 
acter of the injury, and the location of the line of section. The prog- 
nosis becomes grave in proportion to the exhaustion of the patient asa 
result of hemorrhage, shock, sepsis, or of any dyscrasia or intercurrent 
disease. 

As to the line of section, there are practically no exceptions to the 
law that the rate of mortality is proportionate to the diameter of the part 
divided and the proximity of the section to the trunk. Thus, amputa- 
tions of the lower extremity are more fatal than those of the upper, those 
of the hip more fatal than through the middle and lower third or through 
the leg, while the same comparison holds good from the shoulder out. 
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As to the age of the patient, it may be said that the death rate gradu- 
ally increases with each decade of life. 

The prognosis in operations of expediency, when properly performed, 
is almost always favorable, for the reasons that the general condition of 
the patient is usually good, and the section through healthy tissues. 
Amputations after non-malignant disease, such as destructive arthritis 
and osteitis, are comparatively free from danger, provided that general 
sepsis and consequent exhaustion have not occurred prior to the opera- 
tion. Amputations necessitated by malignant neoplasms are especially 
dangerous only in proportion to the degree of malignancy in the tumor, 
together with the general deterioration of the tissues as a result of the 
prevailing cachexia. 

Amputations after accident are most fatal, and the statistics show that 
immediate or primary operations are, in general, more dangerous than 
those done in the secondary period. 

Lastly, the value of the bloodless operation, together with the safety 
from inflammation and sepsis, which a thorough knowledge and _prac- 
tice of the antiseptic method guarantees, can not be overestimated in 
diminishing the death rate after amputation. The employment of Es- 
march’s bandage, the deligation of the vessels, careful irrigation, and 
aseptic dressings have been heretofore described. 

Amputations are much less frequent now than formerly, and in the 
present rapid. advance in the science and art of surgery the time is not 
far removed when amputations for other cause than gangrene will be 
comparatively rare. To the consummation of this hope the education of 
the laity becomes the first duty of the practitioner. Very few deformities 
would lead to the necessity of amputation if in their incipiency the serv- 
ices of a skillful surgeon were obtained. And this is equally true of those 
lesions of the joints and bones for which the necessity of amputation 
would be exceptional if, at the earliest symptoms of disease, the proper 
treatment were instituted. Even when, from neglect, extensive necrosis 
or destructive arthritis shall have occurred, exsections of the diseased 
tissues should always be preferred to amputation, notwithstanding the 
shortening which may result, for a stiff joint and a short limb, capable of 
even limited motion and body support or function, is far better than the 
most perfect prothetic apparatus. 

Malignant or non-malignant neoplasms often unnecessarily lead to 
amputation when an early and wide excision of the growth would in 
great probability have arrested the disease and saved the limb. In cases 
even of doubtful diagnosis, in the earlier days of the appearance of the 
tumor, the benefit of the doubt should be given to the ultimate safety of 
the part, and the knife freely used. 

As to the propriety of performing an immediate amputation after in- 
jury, it is exceedingly questionable. The conditions which would justify 
this practice will rarely prevail. Even primary operations should be ex- 
ceptional in this age when the value of cleanliness is so fully appreciated. 

Antiseptic Methods.—In compound comminuted fractures, primary 
amputation should rarely be undertaken although two inches or more of 
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the bone is crushed. The separated fragments should be removed, the 
part immobilized, cleanliness obtained, and tension relieved. When the 
fracture connects with the hip or shoulder joint and the blood vessels 
have been crushed or torn, primary amputation may be required ; and 
where pulpification is so extensive that the member is hanging by shreds 
of crushed tissue, the immediate or primary operation is permissible. 

I am confirmed in these views by the published report of Dr. W. L. 
Estes,* of Bethlehem, Pa., formerly house surgeon at Mount Sinai Hos- 
pital, in an experience based upon three hundred and forty major ampu- 
tations. Dr. Estes says: ‘In estimating the gravity of the prognosis 
based upon laceration of the soft tissues, muscular laceration should re- 
ceive less consideration than injury to the skin. Limbs with extensive 
laceration of the muscle and comminution of bone with slight injury to 
the skin may be saved ; but where there is extensive injury to the skin, 
however slight the laceration of the muscles, I have rarely succeeded in 
saving a compound comminuted fractured extremity. If, however, the 
muscles are pulpified, amputation is indicated. Violent injury to a prin- 
cipal set of vessels does not always call for amputation, especially when 
the injury is fairly well removed from the shoulder or hip joint.” 

In the management of these cases, two steps are of great importance: 
Arrest of hemorrhage by direct compression over the lacerated or injured 
tissues, if this is possible, and, if not, above the injury, and the immedi- 
ate introduction of a sufficient quantity of salt solution to overcome the 
great tendency to fatal collapse (shock), due chiefly to loss of blood. 
Thoroughly cleansing of the wounded tissues by irrigation is essential 
with a 1-to-10,000 mercuric-chloride solution, or by very warm water 
which has been boiled and allowed to cool down to 120° F. When ex- 
travasations or transudations have occurred underneath the skin, which 
is not broken and is tense, multiple punctures should be made which 
permit the escape of liquid, and under such circumstances Estes insists 
that no drainage tube be employed or gauze inserted into these punctures 
for capillary drainage. When it is possible, the part should be sub- 
merged in a hot 1-to-10,000 bichloride solution. By immobilizing the 
part and aiding the patient to rally from the shock, with careful asepsis 
we can afford to wait for amputation at a later date, if necessary. 

How to Amputate.—In every amputation the preservation of the life 
of the patient is the first great principle to bear in mind; the second is 
to preserve the greatest amount of usefulness for that part of the mem- 
ber which is left with the body. Since hemorrhage is the chief factor of 
shock, to prevent loss of blood is essential. Practically every amputa- 
tion should be governed by these laws. 

When hemorrhage has not occurred before the case is in the hands 
of the surgeon, this element of danger may, thanks to modern surgery, 
be eliminated. There is not an amputation, from the fingers to the 
shoulder joint or from the toes to the hip joint, in which hemorrhage 


* “ A Contribution to the Study of Modern Amputation,” by W. L. Estes, M.D. “New York 
Medical Record,” November 8, 1894. 
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can not be eliminated as a prominent factor of danger to the patient’s 
life. And even when extensive bleeding has occurred before amputation 
is undertaken, the introduction of hot salt solution into an exposed vein, 
or ina vein at the bend of the elbow, does much to eliminate the great 
danger of shock from hemorrhage. Therefore, beyond the saving of 
blood and of as much of the limb as is possible, I have never practiced 
any fixed rules as to how to amputate, even in the formation of flaps. 
We should make the flap always with a view of saving as much as possi- 
ble of the limb, excepting amputations for malignant disease, when it is 
always wise to get far away from the neoplasm. I have considered 
the tarsus and the metatarsus as a single bone, paying no attention to 
joints, taking only the precaution to remove any thin film of bone or 
cartilage which might still remain when the saw passes close to one 
of the articulations. Some surgeons make an exception to this rule in 
the matter of an amputation at or near the ankle joint, claiming that 
a better degree of usefulness can be obtained by a properly adjusted 
artificial foot to the stump of a Symes’s amputation than to one which 
saves either a portion of the os calcis (Pirogoff, Le Fort), or when part 
or all of the astragalus is left in (Hancock). From the ankle to the 
hip the same conservative idea should prevail, unless the line of the saw 
passes within an inch of the knee joint or above the trochanters. In 
these conditions it is conservatism to remove the upper end of the 
tibia and amputate at the knee joint, and to enucleate the head of 
the femur. In amputations of the hand the preservation of as much 
tactile sense, together with as much of the member, as possible should 
be the rule. This should hold especially in the case of those who use 
the hand in any vocation. In certain cases of those who do not labor, 
amputations which sacrifice even more of the member are justifiable. 
For example, a more shapely hand is often left by the removal of a 
portion of the metacarpal bone with the finger. 

In the effort to prevent loss of blood in an amputation, it may not be 
always essential to success to force out all the blood that is in the mem- 
ber to be sacrificed. When the quantity of blood is normal, or nearly 
so, and there has been no hemorrhage and the patient is in good condi- 
tion, the sudden crowding of the blood that may be in the limb, such 
as the lower extremity, into the remaining vessels may put a strain upon 
the heart that will produce a serious result. 

Of the seven hip-joint operations that I have performed by my own 
method, the only case I lost was that of a young man, about nineteen 
years of age, with a sarcoma of the knee. Estimating all the blood that 
ran out of the wound from the leg, he did not lose in all more than five 
ounces. The pulse was full and bounding after he was put to bed, and 
it seemed to me that it was one of the most favorable cases I had had. 
I left the patient in the hands of an assistant and went to the country ; 
the man went into shock about three hours after the operation, and died 
without ever having reacted. His kidneys were normal ; the anesthetic 
given was etber, with an Ormsby inhaler, and the quantity was very 
small. He died, in my opinion, from overstrain on the heart muscle. 
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In emptying the member of blood, elevation of the extremity will 
cause the greater part to gravitate into the vessels of the trunk. In 
anemic cases, application of the Esmarch bandage from the periphery 
almost to the location of the disease, skipping over this and again ap- 
plying it above the seat of lesion, will entirely exsanguinate the mem- 
ber, with the exception of a small quantity of blood which may be con- 
tained in the diseased portion. | 

When, as in an amputation at or near the ankle joint, a rubber 
tourniquet is applied to the thigh, care should be taken to use a wide 
rubber band and not a rubber tube, since the accumulative pressure of 
the rubber tubing is sometimes great enough to injure the nerve. I have 
seen paralysis follow in several instances as a result of traumatic neuritis 
caused by the tourniquet. 

In high amputations, near the shoulder or hip, this objection does not 
prevail, since pressure on a nerve is immaterial at that point. 

I have discarded, in general amputations of the leg or arm, any 
method looking to obtain a long posterior and short anterior flay (Teale), 
with the idea of bringing the cicatrix away from the end of the stump. 
Estes thinks lateral flaps for the leg give the best stumps for working- 
men. I have always held that a circular skin flap, with or without a 
lateral incision, as the emergency may demand, is the ideal flap, the 
muscles being divided an inch or more above the level of the circular in- 
cision through the skin, and the bone sawed on a level with the muscle. 
Dissection of the periosteum from the end of the bone in order to secure 
a periosteal flap is entirely unnecessary and should not be done. 

In certain cases of amputation, when osteomyelitis has prevailed, it 
was thought that the surgeon might be called upon to carry his ampu- 
tation high up, close to the shoulder or hip joint, in order to get above 
the disease in the bone. This is not good surgery, for the longer the 
limb, the more useful to the patient, and bones that are the seat of osteo- 
myelitis can be readily cured, provided the canal is opened even near the 
knee or elbow joint and the bone carefully curetted up to the end of the 
canal. The insertion of a drainage tube through which aseptic irrigation 
is made every day or two, and the gradual withdrawal of the tube, will 
cure the disease in the bone and leave the stump long and useful (Fig. 
275). I have in several instances carried out this plan with invariable 
success. 

One other point has been of great service to me in effecting rapid 
amputation. When making a hip-joint amputation or an amputation 
through large masses of muscular tissue, after tying large arteries, such 
as the two femorals and the circumflex branches, in order not to lose time 
that is usually spent in applying forceps to oozing surfaces, I pass deep 
catgut sutures through great masses of muscle all the way across the 
whole cut surface and tie these firmly. In this way the muscles are 
brought together and compression exercised, which prevents bleeding. 
Ten or fifteen minutes can be saved by this practice in an ordinary am- 
putation. 

Method.—In making an amputation, no matter what shape the inci- 
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sions may take, it is essential that the soft parts which are to form the 
covering or hood for the bone shall be long enough to be free from ten- 
sion after the sutures are adjusted and the dressing completed. It is 
always wiser to err on the safe side, and make the flaps a little too long 
than too short, for it is a simple matter to trim them down to the proper 
length. In doing this, some allowance must always be made for the ad- 
ditional retraction which occurs after the tourniquet is removed and con- 
sciousness is restored. 

The direction of the line of incision, and the shape of the cuff or flaps, 
will depend in part upon the shape of the limb at the point of section, as 
well as the condition of the soft tissues from which the covering is to be 
made. 

While the rule just given—namely, to have plenty of flap—is essen- 
tial, it is scarcely of less importance to guard against all interference 
with the nutrition of the integument which covers in the stump. To this 
end rough handling and the employment of strong and irritating solu- 
tions should be avoided. In general, that flap will unite most readily, 
and prove most satisfactory, in the formation of which the normal rela- 
tion of the skin to the subcutaneous soft tissues is least disturbed. 

It is always preferable to divide the skin, muscles, vessels, and other 
soft tissues squarely across, and not obliquely, as must of necessity be 
done in forming flaps by transfixion. The solid-lap method is applica- 
ble to most amputations in patients of slight muscular development, and 
_ with little or no subcutaneous areolar tissue, for a closely dissected skin 
flap in this class of cases is objectionable, on account of the danger of 
sloughing. When the soft tissues at the line of section are very thick, 
and when the integument is well guarded by a fair quantity of under- 
lying fat, the solid flap will be found objectionable, and flaps composed 
of skin and the subcutaneous tissues, down to the deep fascia, prefer- 
able. The circular skin flap, or some modification of this method, will 
be found, in general, most useful and satisfactory. 

The methods of amputating an extremity may therefore be: First, 
solid flap, composod of all the soft tissues lifted from the periosteum ; ° 
second, skin flap, composed of the integument and the subcutaneous 
tissue, down to the deep fascia; third, mixed flap, composed of skin on 
one side, and of all the soft tissues on the other. 

Flaps composed of the integument, together with all the underlying 
soft tissues, may be made by the circular method, forming a single cuff, 
or by the double-beveled flap, made by transfixion and cutting from 
within out, or by cutting directly down from the surface. 

Circular Solid Flap, with Perpendicular Slit—First Method.—Sup- 
posing that the section is through the right humerus, at the junction of 
the middle and lower thirds, proceed as follows: Place the patient so 
that the member to be removed projects well over the edge of the 
table. Envelop the rest of the body with necessary wraps, and cover 
allin with rubber cloth, so arranged that if irrigation is used the fluid 
Will not reach any portion but the arm. If folded into a trough-shape, 
the solution will be conducted into a vessel. The entire hand and arm 
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should be washed with soap and water, cleanly shaved for six inches 
above and below the line of section, and in succession washed with sul- 
phuric ether and a solution of corrosive sublimate (1 to 3,000). If any 
inflamed or suppurating surfaces are exposed close to the line of am- 
putation, these should be irrigated with sublimate, and thoroughly 
scraped out and again irrigated, after the Esmarch bandage has been 
applied. Sterilized towels are now wrapped about the hand, forearm, 
and arm, the extremity elevated, in order to facilitate gravitation of 
blood toward the center, and the Esmarch bandage tightly applied, 
from the finger tips to the axilla. As soon as the constricting band is 
secured at or close to the axilla, the bandage beyond is removed, leay- 
ing all exposed parts not in the field of operation covered with steril- 
ized towels. The positions about the table are shown in Fig. 189. The 
operator stands so that the non-preferred hand (usually the left) grasps 
the member between the line of section and the trunk, and thus steady- 
ing the tissues, the instruments are used by the right hand. The jirst 


Fig. 189. 


assistant stands where he can most easily reach the wound, for purposes 
of sponging, retracting flaps, ete. ; the second is placed directly between 
the operator and the instrument trays; the third attends to the anes- 
thetic ; the fourth holds the member to be removed, grasping the elbow 
with his left hand, and the wrist and forearm with the right; the fifth 
attends to the irrigator; the siath and seventh are intrusted with the 
sponges, one of whom holds in one hand a basin of freshly squeezed out 
sponges, and in the other a second basin for those which have become 
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soiled or bloody. Both should be within easy reach of the first assistant. 
The duty of the seventh assistant is chiefly to rinse the sponges, procure 
fresh towels, etc. When possible, it is always convenient to have two 
extra orderlies or nurses—one for waiting upon the aneesthetizer, and the 
other for purposes of general utility. 

Operation—Lirst Method.—\W ith the left hand slide the skin toward 
the shoulder, and at a point sufficiently below the line of section through 


Fig. 190.—Cireular incision through the skin. 


the bone to afford ample covering (something more than one half the 
diameter of the limb, measured where the saw is to be applied), make a 
circular cut around the member, dividing the skin and subcutaneous fat 
down to the deep fascia (Fig. 190). The upper margin of this wound is 


Fie. 191.—The same, continued down to the bone. 


retracted toward the body as far as possible, and, at this line of retrac- 
tion, with the same knife (a good scalpel is preferable) cut all the remain- 
ing soft tissues squarely down to the periosteum (Fig. 191). An incision 
is next made, parallel with the axis of the humerus, on the outer (or 


Fre. 192.—Longitudinal incision. 


non-vascular) side of the arm, dividing everything to the periosteum, and 
extending up to the point where the bone is to be sawn through (Fig. 
192). With a dry dissector (the handle of the scalpel will usually suffice) 
—only using a sharp instrument where necessary—lift the tissues closely 
from the periosteum until the solid cuff can be folded back (without 
overtraction or bruising) sufficiently to expose the bone at the point of 
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section. A towel which has been boiled or one moistened in 1-to-3,000 
sublimate (or a split retractor) is now wrapped about the cuff or flap and 
the bone, so that the tissues which compose the flap may not be bruised 
or torn by the saw, and at the same time be protected from having the 
bone dust scattered over the cut surface (Fig. 193). 

In applying the saw, it is best to place the center of this instrument 
against the bone close up to the retractor, always holding its blade in 
such relation to the bone that the sawn surface will be perpendicular 


to the axis of the bone. <A few short strokes will suffice to cut a trench 
or hold for the saw, which may then be more rapidly used. The operator 
steadies the member with his left hand on the central side of the wound, 
while the assistant holds the extremity. As the section is about being 
completed, he is directed to cease all traction, simply supporting the 
weight of the limb, and thus splintering may be avoided. The last few 


strokes of the saw should be lightly and carefully made, to avoid the — 


same accident. The retractor is allowed to remain after the bone is 
divided and the amputated part removed, and until, with a bone cutter 
or cartilage knife, the circumference of the cut surface is smoothed and 
rounded off. In doing this, the force applied should always be to- 
ward the center of the bone, to prevent stripping up the periosteum or 
splintering. 

No periosteal cuff or flap for covering the end of the bone should be 
made. The retractor is now removed, the stump irrigated and thor- 
oughly dried. The larger arteries and veins may be readily found, 
and the ends seized with the forceps. All the tissues should be care- 
fully stripped from these by a blunt instrument (grooved director), and 
the catgut applied. The single knot will suffice for all vessels. Other 
‘bleeding points” may be discovered by grasping the limb a few inches 
above the line of section and forcing out the small quantity of blood 
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which remains. Having proceeded thus far, the stump being elevated, 
the wound should be filled with clean warm sponges or dry gauze, 
covered with towels, and firmly compressed while the assistant re- 
moves the tourniquet. After waiting two or three minutes for the 
vessels to fill, one by one the sponges are carefully removed, and any 
bleeding points caught with the forceps. When these shall have been 
tied, the wound should again be flooded with warm 1-to-5,000 subli- 
mate or plain sterile solution, packed with sponges well squeezed out, 
the whole covered in with towels, and bimanual compression employed 
for five minutes, when it will be seen that all bleeding has practically 
ceased. 

In sewing up the cuff, alternate deep and superficial sutures should be 
employed ; the former, about half an inch apart, should enter the skin 
half an inch from the edge of the wound, pass about the same depth 
through all the tissues, and emerge at the same distance from the wound 
on the opposite side. The intervening row should be halfway between 
the deeper sutures, and should be introduced to a depth of one fourth 
of aninch. In tying the sutures the double or friction knot should be 
employed for the first loop. The knots should be kept to one side of the 
line of apposition. A considerable degree of care is essential in bringing 
the edges nicely and accurately in apposition, for if the skin is infolded 
and the epidermal surfaces brought in contact, bad union will result, and 
the same is true if any of the subcutaneous tissues project between the 
edges. As the threads are being tightened, infolding may be obviated by 
lifting the edges with a grooved director, while the same instrument may 
be employed to push any projecting fat or other tissues back under the 
skin. In tying the knots, the degree of traction should just be sufficient 
to bring the plane surfaces of the wound together without wrinkling. 
As drainage invites infection, it should be avoided when possible. In 
clean wounds, a small wisp of catgut in one or two suitable points will be 
all that is required. When stumps are closed and dressings with proper 
compression applied, no oozing will occur and no drainage be needed. 
When a tube is used, as the stump is kept elevated after the operation, 
it should always lead from the deepest portion of the wound, and have 
exit at such declination that the free outflow of all fluids will take place 
into the dressings. A safety pin should be passed through one side of 
the tube to prevent its being pressed into the wound by the bandaging, 
or a suture may serve to hold it in position. <A strip of iodoformized 
gauze is wound around the tube and carried along .the line of approxima- 
tion, extending about three fourths of an inch on either side. Or a nar- 
row piece of disinfected protective may be substituted as a covering for 
the line of sutures. The stump, carefully dried, is now enveloped with 
sterile gauze to the thickness of about one inch. This should be applied 
in layers, starting from well above the end of the stump, by carrying a 
layer around the limb, and following this with a second, which overlaps 
the first about two inches, and so on until the last layer projects well be- 
yond the end of the stump. Over the end a large, thick sheet of gauze 


is laid. A layer of absorbent cotton, about one inch thick, is now 
12 
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wrapped around and over the end, and this enveloped by a large sheet 
of rubber-tissue protective. A roller is carried over all to hold the dress- 
ing in place, and to make compression sufficient to arrest oozing. It is 
impossible to say how much pressure should be employed, since this 
knowledge can only come from practice, but the bandage should be 
fairly tight. Pressing the flap against the end of the bone should be 
avoided. As the last bandage is being applied, a short splint, the end 
of which projects a couple of inches beyond the stump, may be inserted. 
This steadies the limb, and is useful in keeping the stump elevated, 
especially when an amputation is made near the trunk. If the last 
roller is a moistened starch bandage, it will be less liable to slip. 

Such a dressing, under the strict antiseptic method, is not usually 
removed before the tenth or twentieth day, and in the majority of cases 
where an amputation is made through comparatively healthy tissues a 
single dressing is sufficient. The indications for its removal are heemor- 
rhage of an alarming nature, great pain, high febrile movement (not 
counting the reactionary fever which follows within twenty-four hours 
after the operation), and excessive discharge beyond the zone of anti- 
sepsis, with decomposition. 

Ordinary bleeding may be controlled and permanently arrested by an 
extra tight roller, or Esmarch bandage, loosely applied for an hour or 
two. A rise in the temperature of 102° to 103° on the second day, or 
later, suggests inflammation and sepsis. Lastly, when the serum or fluids 
from the stump seep under the dressing and decompose, the change is 
necessitated on account of the odor. When a new dressing is made, the 
same antiseptic precautions should be employed. 

Second Method—Oblique Solid Flaps by Transfixion.—Seize the arm 
with the left hand so that, as all the soft tissues are pinched up on its 
anterior aspect, the thumb and index-finger on opposite sides will be just 
above the point at which it has been decided to divide the bone. The 
point of a long knife is pushed from the outer side (right arm) horizon- 
tally down until it impinges upon the center of the bone; the handle is 
depressed, the point grazes over the bone, the handle is now elevated, and | 
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Fie, 194.—Making flaps by transfixion. 


the point made to project exactly opposite and on the same plane with the 
point of entrance (Fig. 194). By along sawing movement the knife is made 
to cut directly along the bone until within from one half to one inch of the : 
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limit of the flap, when it is turned rather abruptly out, shaping a blunt, 
rounded flap. This is held back by the operator’s left hand, the point of 
the knife is insinuated between the muscles and the bone, is made to 
glide along the posterior surface of the bone, and to come out at or very 
near the periosteum on the opposite side. A second symmetrical flap is 
made in the same way as the first. The retractor is applied, and the 
operation and dressing completed as before. 

In making an amputation by transfixion, it is usually advised to cut 
the non-vascular flap first; but, with a safe tourniquet applied, this pre- 
caution is unnecessary. 

Third Method—Oblique Solid Flaps, by cutting from the Surface.— 
Cutting from the surface toward the bone, the first crescentic incision out- 
lines one flap and goes down to the deep fascia (Fig. 195). After the skin 
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J ¥ 16. 195.—Oblique solid flaps, made by cutting downward from the skin. 


retracts, the muscles and remaining soft tissues are divided from its edge 
obliquely down to the point of section through the bone. The opposite 


flap is made in the same manner, and the operation completed as before. 


Skin - Flaps — Circular, Modified Circular, Oval, Double Crescentic, 
and Double Rectangular. 


First Method—Circular.—Before commencing the incision, grasp the 
arm firmly near the line of incision, and slide the integument upward as 
far as it will go. In doing this operation, a scalpel will suffice, although 
the long knife is usually preferred. The incision should go straight 
down to the fascia which covers the muscles, and directly around the 
limb, so that the radius of the circle described will be at an angle of 
90° with the axis of the humerus (Fig. 196 a). When this is completed, 
catch the edge of the flap with a mouse-tooth dissecting-forceps, put the 
connective tissues which attach it to the fascia about the muscles on the 
stretch by pulling the skin upward, and with well-directed strokes or 
touches with the point of the knife, which should be kept from wounding 
the skin, raise the flap throughout the entire circumference of the wound. 
As this dissection proceeds, the loosened sleeve of integument may be 
rolled up until the point where the muscles and bone are to be divided is 
reached (Fig. 196 6). Just at the margin of the reflected flap the soft tis- 
Sues are now divided straight down to the bone, the line of section being 
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‘perpendicular to the axis of the limb. The periosteum should next be 
cut through in the circumference of the bone where the saw is to enter, 


Pie a 


Fic. 196.—(Moditied from Esmarch.) 


Second Method—Modified Circular.—W hen, on account of the large 
diameter of the member, the flap requires to be dissected up for more 
than two inches, the foregoing method may be modified by a perpen- 
dicular incision through to the muscles. This renders the dissection 
more rapid. 

Third Method—Oval.—It not infrequently occurs that the condition 
of the soft parts near the line of amputation will not permit of an incision 


directly around the limb without a too great sacritice of the member. — 
Under such circumstances, an oval or elliptical incision may be made, 
and in this way integument enough secured to cover in the stump. The 
longitudinal slit may be added to this operation. 

Fourth Method—Double Crescentic.—The circular operation may be 
further modified by making two crescentic skin-flaps of equal size, the 


Fic. 197.—(After Esmarch.) 


bases of these being at the line of section of muscle and bone. The samé 
precautions as given above are necessary to secure enough integument 
to form a hood for the stump (Fig. 197). 
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Fifth Method—Double Rectangular.—The first step is to go around 
the limb just as if a circular operation were intended. This being done, 
two incisions, one on either side and exactly opposite to each other, are 
made perpendicular to the circular cut, and extending up the limb toa 
point on a level with the line of section through the muscles and bone 
(Fig. 198). The two flaps are now dissected up to this line, and the 


amputation completed as before. The commendable features of this 
procedure are the rapidity with which it may be accomplished, the small 
degree of violence inflicted in manipulating the flaps, and the readiness 
with which a stump is drained when the proximal angles of the lateral 
incisions are used as outlets for the tubes. 

Mixed Flaps, composed of integument alone on one side and of all 
the soft tissues on the other, are the least commendable of all meth- 
ods. The proper apposition of surfaces so uneven is difficult. When 
from any cause this operation is adopted, care must be taken to give 
proper support to the heavy solid flap to prevent dragging upon the 
sutures. 

Résumé.—In thin and emaciated subjects the solid flaps should be 
preferred to the skin flaps, for the reasons that the nutrition of the skin 
is least disturbed by this method. In limbs of large diameter and a 
goodly quantity of subcutaneous tissue, the skin-flaps are preferable, 
Silice a covering under such conditions can be obtained with less sacrifice 
in the length of the bone. Of the solid flaps, the circular method is 
better than the oblique, since it divides all the tissues squarely. In 
making oblique flaps, transfixion is better than cutting from without 
inward. Of the skin-flaps, the circular incision should be preferred to 
the other methods where the limb is not very large; the double rectan- 
gular flaps where the stump is to be elevated and there is a large surface 
to drain. 

Open Method.—When an amputation is made through tissues infil- 
trated with pus or other inflammatory products, where, in the judgment 
of the surgeon, the dangers of sepsis would be increased if the wound 
were closed, the open method should be employed, with constant or in- 
terrupted irrigation. 
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Before the days of antisepsis the success of this method was thor- 
oughly demonstrated by Prof. James R. Wood and Prof. Dennis, in 
Bellevue Hospital, where the rate of mortality after amputations, in 
wards which had been recently vacated on account of puerperal fever, 
was reduced to the minimum in the history of that hospital. I have 
employed this method in a number of septic cases with great satisfaction. 
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In performing the amputation, the flaps must be so shaped that irriga- 
tion can be easily accomplished without moving the stump. A circular 
cut, with a longitudinal incision on the upper surface, or bilateral flaps, 
are preferable. When the patient is put to bed the stump is placed in 
a position suitable for drainage, and rests upon an oil-cloth so arranged 
that the irrigating fluid runs away from the patient and into a basin at 
the bedside. The flaps should at first be held well open by a wad of 
sublimate gauze, and the stump loosely enveloped in a thin layer of this 


AMPUTATIONS. 183 


material, so arranged that, as the water drips on it, it will pass through 
the gauze and over the raw surface. 

Fig. 199 shows a ready-made irrigator in use in my service at Mount 
Sinai Hospital. A piece of sheet-tin, about a foot wide and of any re- 
quired length, is shaped into a trough, the bottom of which is punched 
full of holes with an awl. A rubber tube leads the water from a tank 
into this trough, from which it trickles on to the wound in any required 
quantity. Or, as represented in the cut, the tube—which, in the case of 
the patient from whom the drawing was made, conveyed the irrigating 
fluid into a suppurating knee-joint—may also be employed to carry the 
water into the wound. 

Sterile water should be used for irrigation. The danger of absorp- 
tion from an extensive granulating surface precludes the sublimate 
solutions. 

The only objection to which this method is open is the slowness with 
which the process of repair goes on in its employment. This is, however, 
an objection of little weight when the ultimate recovery of the patient is 
secured. As soon as the temperature shows an absence of sepsis the irri- 
gation may cease, and the granulating flaps may be approximated grad- 
ually by bandages or adhesive strips. 


SPECIAL AMPUTATIONS. 


Hand and Fingers.—A primary amputation of any portion of the 
hand is rarely justifiable. If there is only a small strip of tissue, the 
integrity of which is evident, an effort at the restoration of the nutrition 
and function of the part beyond should be attempted. If any doubt 
exists as to the result, the benefit of this should be given to the side of 
conservatism. It is essential to arrest heemorrhage, cleanse the wounds 
under strict antisepsis, and especially by thorough immersion in a basin 
of warm sublimate solution (1 to 3,000), secure drainage, and place the 
parts in the best position for usefulness in case of recovery.* Amputation 
may be done when necessitated by gangrene or necrosis. 

Fingers — Interphalangeal Operations.—Between the second and 
third phalanges of the fingers, proceed as follows: Flex the terminal 
phalanx at about an angle of 90° to the axis of the second bone, and, 
one eighth of an inch anterior to the angle on the dorsal aspect, with 
a small, sharp-pointed scalpel make a 
transverse incision, extending half-way 
down the sides of the finger. From 
this point carry the incision forward, 
parallel with the axis of the digit, to 
within a quarter of an inch of the end, 

Fie. 200. then across the palmar aspect of the tip 

to the opposite side, finishing the in- 

cision at the angle of the transverse cut (Fig. 200). Dissect the palmar 
flap up, keeping close to the bone, lifting the flexor tendon, with the 
skin, back to the articulation; divide the tendon opposite the Joint, 
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and disarticulate. The flap is now turned back, trimmed with the 
scissors to fit nicely, and stitched with silk or catgut sutures. By 
this method the acute tactile sense of the palmar aspect of the finger 
is preserved, and adds to the usefulness of the stump. This, and other 
amputations of the fingers, may be made without general anesthesia, 
and with perfect insensibility, by the local use of cocaine. Just ante: 
rior to the metacarpo-phalangeal joint insert on each lateral aspect of the 
finger the needle of a hypodermic syringe, and inject in the entire cir- 
cumference of the finger twenty minims of a 2-per-cent solution of 
cocaine hydrochlorate. One minute later constrict the root of the digit 
with an elastic ligature. In this way a painless and bloodless operation 
may be performed. If the insensibility is not complete at all points of 
the incision, inject additional cocaine, and by massage distribute it 
through the tissues. 

Tn ‘dressing these amputations the pressure on the end of the stump 
should be hehe for fear of slough in the long flap. Usually no vessels 
need to be tied. The covering of cartilage loss not require to be scraped 
or sawn off. When only a slight portion of the anterior tip of the second — 
phalanx is involved in a destructive osteitis or injury, the remaining 
portion should not be sacrificed by a disarticulation at the posterior 
interphalangeal joint. The line of section through the bone should be 
about at the junction of the middle and anterior third of the phalanx. 
The incisions and flap are made as in the preceding operation. 

In amputation with disarticulation at the posterior interphalangeal 
joint, flex at an angle of 90°, make a transverse incision over the dorsum 
of the finger, from one eighth to one fourth of an inch in front of the 
angle, which includes half the circumference of the member. From the 
ends of this line carry the incision directly forward on each lateral aspect 
of the finger to the crease on the palmar surface opposite the anterior 
interphalangeal joint. A second transverse incision in this fold com- 
pletes the rectangular flap, which is now dissected back, and the dis- 
articulation effected by placing the ligaments on the stretch and divid- 
ing these with a narrow, sharp scalpel. If any difficulty is found 
in entering the joint from the sides or front, it may be easily done by 
division of the extensor tendons over the dorsum, for these take the 
place of posterior ligaments. The method of amputation, as given for 
the operation at or near the articulation of the first and second pha- 
langes of the finger, applies also to the thumb in amputation at the 
last jomt, or through the first phalanx, within one fourth of an inch of 
its anterior extremity. This plan of making the flaps is far superior 
to that advised by Erichsen, Esmarch, and other authors who recom- 
mend cutting down and through the joint from the dorsum, and then 
forward along the palmar aspect of the phalanx, making the disarticu- 
lation and flap with a single stroke. In the first place, this is done 
with no little difficulty, for, however thin the blade, the character of the 
joint will scarcely allow an easy passage to the knife. Secondly, by 
the method of transfixion the flap is apt to be cut too pointed and _ bey- 
eled at the end. 
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At the Metacarpo-Phalangeal Joint—Thumb.—When the condition 
of the soft parts will permit, proceed as follows : 

First Method.—Just over the joint, and in the middle of the dorsal 
aspect of the thumb, commence an incision and carry it along the surface 
next to the index-finger until half the circumference of the member is 
included. Along the dorsal and palmar aspects carry parallel incisions 
forward until near the interphalangeal joint, and connect these by a 
straight transverse cut across the palmar surface. Dissect the flap back, 
divide all tendons opposite the joint, disarticulate, tie the dorsales 
pollicis (one on either side of the back of the thumb), and the arteria 
princeps pollicis, which lies along the side of the metacarpal bone near- 
est the index-finger and divides into its terminal branches opposite the 
metacarpo-phalangeal joint. When the flap is stitched, the scar will be 
in good part concealed on the ulnar aspect of the stump. 

Second Method.—A transverse dorsal incision is made over the articu- 
lation, extending half around and ending at opposite points on the external 
and internal lateral aspects of the thumb. Parallel lateral incisions are 
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Fie. 201. Fie. 202. Fie. 203. 


made as far forward as the interphalangeal joint, and the anterior ex- 
tremities of these are joined by a transverse palmar cut (Fig. 201). The 
end of the metacarpal bone of the thumb should be left undisturbed, 
when not necrosed, when there is sound skin enough to cover it in. 
Under other conditions it may be divided with a fine saw or the exsector. 
The question of the appearance of the stump should be secondary to the 
usefulness of the member. It is especially important to a laborer that 
the end of the metacarpal bone of the thumb be preserved (Fig. 202). 
When the operation is performed upon one not compelled to do manual 
work, a more symmetrical appearance may be obtained by an oblique 
section of the metacarpal bone about half an inch behind the articular 
surface. When this is intended, the incision through the skin should be 
such that the long part of the flap is obtained from the radial and palmar 
aspect of the thumb, while the line of sutures is situated well on the 
dorsal surface of the stump (Fig. 203). 
13 
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Index-Finger—At the Metacarpo-Phalangeal Joint—First Method. 
—When possible, the following method should be adopted, the object 
being to preserve the tactile sense and to leave the scar less prominent: 

From the ulnar side of the knuckle, and just over the joint, make 
an incision which extends from this point forward as far as the web 
between the index and middle finger, and, in case of a large knuckle, a 
little beyond this point at the side of the digit. From the anterior end 
of this incision make a second cut directly across the palmar aspect of 
the phalanx until the middle of the radial side of the finger is reached, 
and complete the flap by cutting in a straight line from this point to the 
commencement of the first incision. When the disarticulation is com- 
pleted, the dorsalis and radialis indicis arteries, and the ezternal 
digital branches, tied with fine catgut, the corner ofthe flap is carried 
into the receding angle on the dorsal surface of the metacarpal bone 
and secured by sutures. When the head of the metacarpus is to be 
removed, the section of this bone should be slightly oblique, and the 
line of incision a partial oval, beginning at the web between the two 
fingers, and traveling along the crease formed by flexion of the finger 
on the metacarpus well up on the dorsum of this bone, about three 
fourths of an inch back of the joint. An incision, almost in a straight 
line, should now be made between the ends of this curved line (Fig. 201). 
Dissect the flaps clear and without making a disarticulation, expose the 
bone, and with a fine saw divide it obliquely from before backward, and 
from the ulnar toward the radial aspect. In amputation of the middle 
or the ring finger, the following method should be preferred : 


Fig. 204.—(After Esmarch. ) 


Middle Finger.—Locate the articulation exactly, and over this point 
make a transverse incision extending on either side to the middle of the 
depression between this digit and the index- and ring-fingers (Fig. 201). 
From either end of this cut carry a lateral incision directly forward about 
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half way up the first phalanx, and connect these by a transverse incision 
across the palmar aspect of the digit (Fig. 202). Disarticulate and fold 
the palmar end of the flap back upon the dorsal transverse incision where 
it is stitched. 

Another method is the oval incision, shown in Figs. 204 and 205. By 
the first method the tactile surface is better preserved. The head of the 
metacarpal bone should be left intact for the laboring classes. When 
the round expansion of this bone is removed, the gap between the index- 
and ring-fingers is not so wide. The bone should be sawed squarely 
across a half inch behind the articular surface. All that 

has been said of this digit applies with equal force to the 
ring-finger. 

Little Finger.—The method recom- 
mended in amputation of the index at 
the metacarpal joint should be pre- 
ferred in removing the little finger at 
the same level. The flap should be so 
shaped that the cicatrix will fall on the 
dorsum and toward the ring-finger. 
When the metacarpal bone is to be di- 
vided it should be cut with a slight ob- 
liquity. In this operation the oval in- 
cision shown in Fig. 206 should be made. 
Fie. 205.—(After Esmarch. } When two or more fingers require Fie. 206. 

to be removed at the metacarpo-phalan- 
geal joint, each one may be amputated by the methods described as 
especially suited to it, or a common antero-posterior flap may be made. 
As to the propriety of removing the ends of the metacarpal bones, the 
same rules apply as already given for the single amputations. 

Through the Metacarpus.—W hen the end of the metacarpus can not 
be saved, these bones should be divided at any point three fourths of an 
inch or more anterior to the carpo-metacarpal articulation. If the injury 
extends behind this line, it is better to disarticulate at the carpo-meta- 
carpal junction. In amputation through the metacarpus, the flap should 
be made chiefly from the palmar tissues, so that the line of sutures and 
the scar will be well on the dorsum of the hand, and as much of the 
tactile sense preserved as is possible. 

Carpo-Metacarpal Disarticulation.—W hen all the bones of the meta- 
carpus require to be removed, on account ofa lesion not involving the 
anterior row of the carpus, the amputation should be made through the 
metacarpo-carpal line. If the anterior row is involved, the entire carpus 
should be removed. When the thumb is intact, and the metacarpal 
bones of the four fingers require removal, the incision as given by 
Esmarch should be followed. A curved incision is made across the palm, 
beginning at the middle of the web between the thumb and index-finger, 
and carried outward to the ulnar side of the base of the fifth metacarpal 
bone (Fig. 207). The dorsal incision commences at the web between the 
thumb and finger, and is carried obliquely upward toward the carpus 
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until the junction of the middle and upper third of the metacarpal bone 
of the index-finger is reached, whence it travels across the back of the 
hand to join the end of the palmar incision (Figs. 208, 209). 


Fig. 207. Fie. 208. Fie. 209. Fie. 210. 


Amputation of the thumb with disarticulation at the carpo-metacarpal 
junction should be done as follows: Just over the carpo-metacarpal joint 
on the dorsal aspect of the hand commence an incision, and carry it 
directly along the metacarpal bone until half way to the metacarpo-pha- 
langeal articulation, from which point it is made to travel along the 
groove between the thumb and index-finger to the middle of the web 
between these two members, thence on around the base of the thumb 
until the dorsal incision is reached (Fig. 210). In the case shown in 


Fie. 211.—Epithelioma of thumb. Fie. 212.—The same, after amputa 
(From a patient at Mt. Sinai Hospital.) tion at the carpo-metacarpal joint. 


Figs. 211 and 212 this operation was performed. In amputation of the 
little finger, at the carpo-metacarpal joint, a similar incision is made 
(Fig. 218). 

The character of the injury, the general condition of the individual, 
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the vitality of the parts involved, may necessitate various modifications 
of the foregoing methods. In the surgery of the hand, the rule in prac- 
tice should be never to amputate when possible to avoid it, and never to 
remove any more than is absolutely necessary. Fig. 214 is that of an 
amputation after an injury from the explosion of a 


Fie. 218. 


Fie, 215. 


shot-gun, in which the thumb, in- 
dex, and middle fingers, and their 
respective metacarpal bones, were 
blown off. The line of incision was 
a lateral one, and the disarticulation 
was at the carpo-metacarpal joint. 

Radio-Carpal Joint.—In ampu- 
tation at the wrist the carpus should 
be removed, even when all the bones 
of this group are not involved. The 
line of incision will depend upon 
the extent of the healthy tissues 
available for forming the covering 
to the stump. The long palmar and 
short dorsal flaps are preferable on 
account of the finer tactile sense of 
the covering thus secured. More- 
over, the vitality of the palm is 
so great that, if ordinary precau- 
tions are observed in its dissection, 
sloughing will not occur. 

First Method.—Placethethumb 
and finger of the left hand respect- 
ively upon the styloid of the radius 
and ulna, and make an incision Fre. 214, 
across the dorsal surface of the wrist 
which shall divide everything straight down to the 
bones and into the cavity of the joint. This incision 
reaches half-way down the lateral aspects of the wrist. 
At the radial end of this cut enter the scalpel, and, in 
shaping the long flap, follow the center of the dorsum 
of the metacarpal bone of the thumb as far as the meta- 
carpo-phalangeal articulation. From this point cut di- 
rectly across the palm to the ulnar side of the fifth 
metacarpal bone, and back along this to join the dorsal 
incision. Dissect the flap closely from the flexor ten- 
dons, and divide all tendons opposite the wrist-joint. 
Apply a cloth retractor, and saw through the styloid of 
the radius and ulna just at the level of the articular 
surface of the radius, but not necessarily taking a sec- 


tion from this surface. The radial, ulnar, anterior, and posterior carpal 
vessels are tied, the palmar flap is trimmed down to fit snugly, and stitched 
in proper position. The drainage-tubes come out on either side (Fig. 215). 
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Second Method.—If the condition of the soft tissues is such that the 
long palmar flap can not be obtained, the circular incision shown in Figs, 
216 and 217 may be practiced. It is always advisable to make a longitu- 
dinal split in the cuff along its ulnar aspect. Under other conditions, a 


Fie. 218. 


Fie. 217.—Showing cuff stitched 
and exit of drains after the 
circular method. (After Es- 
march. ) 


\ 


Fic. 216. Fie. 219. 


lateral flap may be utilized, after the third method (Figs. 218, 219), in 
the flap from the thumb side; or the fourth method in which the fiap 
is taken from the ulnar aspect of the hand. 

Forearm above the Wrist.—In amputations through the forearm, the 
circular or modified circular skin-flaps are, in general, preferable. The 
exceptions are in cases of marked emaciation when the solid flaps are 
indicated. 

The anatomical relations of the parts concerned are admirably shown 
in Figs. 220, 221, 222, and 223, which, with only slight modifications, I 
have copied from Prof. Braune’s magnificent work. 

When the line of amputation is so close to the elbow-joint that divis- 
ion of the bones is necessitated within an inch of the articular surface of 
the head of the radius, the operation to be preferred is a disarticulation 
at the elbow, with removal of the olecranon. When the bones can be 
preserved at the level of the lower border of the bicipital tuberosity of 
the radius, the joint should not be invaded. 

Amputation at this level (Fig. 223) should be made subject to the 
rules just given for other portions of the forearm between the wrist and 
the insertion of the biceps hwmeri. 
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At the Elbow-Joint — First Method. — Make a circular incision 
through the skin from one inch to one inch and a half below the level of 


Fie. 220.*—Transverse section through the right upper ex- 

tremity, one fourth of an inch anterior to the plane of the 
Looking at the surface of the 
2, Ulnar artery, 
3, Tendons of deep and superficial 
4, Tendon of extensor ossis metacarpi and primi 
5, Flexor carpi radialis. 
7, Fibers of the flexor brevis minimi digiti, from 
8, Flexor carpi ulnaris. 
Extensor carpi radialis longior et brevior, and tendon of 
11, Extensor communis digi- 
13, Extensor carpi 
Superficial veins and nerves are seen in the 


radio-carpal articulation. 
stump. 1, Radial artery and veins. 
veins, and nerve. 
flexors. 
internodii pollicis. 
longus. 
the annular ligament. 


secundi internodii pollicis. 
torum. 12, Extensor minimi diviti. 
radialis. 
subcutaneous tissues. 


6, Palmaris 


the internal condyle. Along 
the posterior aspect of the 
ulna make a second incision, 
splitting the sleeve of skin 
as far back as the end of the 
olecranon. Dissect up the 
flap from the muscles and 
deep fascial attachment until 
the joint is exposed in front, 
and the olecranon posterior- 
ly. Extend the forearm fully, 
enter the articulation between 
the head of the radius and 
the humerus, disarticulate, 
and saw off the articular sur- 
face at the level of the lower 
portion of the internal con- 
dyle. The drainage is from 
the highest point in the per- 
pendicular incision. 

Second Method.—Make a 
circular incision down to the 


9, 10, 


deep fascia from one to two inches anterior to the tip of the internal 
condyle of the humerus, and, when the skin has retracted, at the level 


of the line of retraction divide 
all the tissues to the bones. 
Along the posterior surface of 
the ulna make an incision ex- 
tending as high as the olecra- 
non process. Dissect the soft 
tissues neatly from the perios- 
teum and capsule back to the 
condyles on the lateral and 
anterior aspects of the hume- 
rus, and along the olecranon 
Somewhat higher, in order to 
facilitate disarticulation and 
the complete removal of the 
Synovial bursa, beneath the in- 
sertion of the triceps. When 
the disarticulation is completed, 
apply a cloth retractor and saw 
a& portion of the articular sur- 
face off at the same level as 


Fic. 221.—Transverse section showing the relations of the 
tissues divided in amputation through the lower third 
of the right forearm. Looking from below upward. 
1, Radial artery and veins. Just below this, tendon of 
supinator longus, radial nerve, and close to the radius 
the tendons of the extensor ossis metacarpi pollicis 
and extensor carpi radialis longior and brevior. 2, 
Ulnar artery, veins, and nerve. 3, Median nerve. 

4, 5, The posterior and anterior interosseous arteries. 


* All of these cuts represent the surface nearest the patient’s body, i. e., the surface over’ 
which the vessels are searched for after an amputation. 
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given in the preceding operation. The flaps are now sutured, leaving the 
drainage-tube out at the upper limit of the incision, over the olecranon, 


Fic. 222.—Transverse section through the middle of the right forearm. toepri es the pe toward 
the center. Showing the relations of the tissues divided in amputation at this point. 1, Radial artery, 
veins, and nerve. 2, Ulnar ditto. 8, Median nerve. 4, Anterior interosseous vessels. 


Fie. 223.—Transverse section through the upper third of the right forearm. Looking from the periphery 
toward the center. 1, Radial artery, muscular branches, veins, and radial nerve. 2, Ulnar and inter- 


y 


osseous arteries, veins, and median nerve. 3, Ulnar nerve. ‘The tendon of insertion of the biceps is 


seen with the radius. 
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Fig. 224 shows the anatomical relations near the line of section of the 
soft parts involved in this amputation. 

In no amputation is the superiority of the circular or modified circu- 
lar skin-flap over the mixed flap of older operators more evident than 
the one under consideration. In the mixed operation, where the anterior 
flap was made by transfixion, cutting obliquely forward and outward, the 
large vessels were not evenly divided, nor was it without considerable 
care that the opposing flaps could be properly adjusted. The older 
method, in which the olecranon process was left in position, the saw pass- 
ing through the neck of this process at ‘the level of the lower portion of 
the articular surface of the humerus as soon as the joint was opened, has 
also been discarded. It has been demonstrated that nothing was gained 
by leaving the insertion of the triceps intact, while a second operation 
was occasionally necessary on account of necrosis of the olecranon. 

Removal of a portion of the articular surface is not always advised by 
surgical writers. While it is true that the stump will heal as readily 
when the cartilage is scraped from the bone as when the saw is used, the 
latter is preferable, not only from the standpoint of appearance, but also 
that of usefulness. 


Fic. 224.—Transverse section of right arm just below the elbow-joint. Looking at the surface nearest the 
body. 1, Brachial artery at the point of division into ulnar and radial. 2, Median basilic vein com- 
municating with brachial. 3, The radial and interosseous divisions of the musculo-spiral nerve and 
radial recurrent artery. 4, Tendon of biceps. 5, Median nerve and anterior ulnar recurrent artery. 6, 
Ulnar nerve and posterior ulnar recurrent artery. 


Arm below the Shoulder-Joint.—The circular skin-flap is always pref- 
erable, except in cases of extreme emaciation, when, as heretofore given. 
the solid flaps are recommended. 

First Method.—Make a circular cut down to the muscles, and a 
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longitudinal incision to the same depth along the outer side of the arm, 
Dissect the sleeve of skin carefully up to the line of section of the 
humerus, and at this point divide 
the muscles and bone. Drainage 
is effected in the manner shown in 
Fig. 225. 

The anatomical relations in the 
several regions of the arm are shown 
in Figs, 226, 227, and 228. 

When the line of amputation is 
so near the shoulder-joint that sec- 
tion of the bone is required at the 
anatomical neck, the head of the 
humerus should be disarticulated. 

Second Method.—Make a circular 
cut through the skin at a point suf- 
ficiently below the line of section 
through the humerus to permit a : 
suitable covering. Allow the skin AJ, I a 
to retract up the arm, and at this 
point divide everything smoothly  ¥9,22%.—Shoving sutores epplisd and ext of 
and squarely down to the bone. dle thirds of the humerus. 

Render the skin and muscles tense, 

push the point of the scalpel down to the bone on the outer side of the 
arm, and lay the flap open by an incision which is parallel with the 
axis of the humerus. Dissect the tissues closely from the periosteum 
up to the point where the saw is to be applied, and, after protecting 


Fic, 226.—Section through the condyloid expansion of the right arm. Looking at the surface nearest the 
body. 1, Brachial artery and veins, and the median basilic vein. 2, Museulo-spiral nerve and superior 
profunda’ artery about the pore of anastomosis with the radial recurrent. , Median nerve. 4, Biceps 
tendon, 5, Ulnarnerve. 6, Triceps tendon, 
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Fic. 227.—Transverse section through junction of middle and lower thirds of right arm. Looking from below 
upward. 1, Brachial artery, vein, median nerve, and basilic vein. Near by the ulnar nerve and 
inferior protunda artery. 2, Musculo-spiral nerve, superior profunda artery, and supinator longus mus- 
cle. Cephalic vein to outer side of the biceps muscle. 


Fig. 228.—Transverse section showing the relations of parts divided in amputation just above the middle of 
the humerus. Right side. Looking toward the center. 1, Brachial artery. Near this the median nerve 
and brachial veins. Internal to it the ulnar nerve and inferior profunda artery. More superficial, 
the basilic vein. 2, Musculo-spiral nerve and superior profunda artery. 3, Nutrient artery in the sub- 
Stance of the coraco-brachialis muscle. 4, Cephalic vein. 
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the soft parts with a retractor, divide the bone. The drainage should 
be from the upper extremity of the perpendicular cut, which, with the 
stump properly elevated, will be the most dependent portion of the 
wound. An extra tube may be inserted at the end of the stump. 
Amputations through the humerus, especially in young and growing 
bones, not infrequently fail of success by reason of so-called conical 
stump—a projection of bone through the tissues of the flap. This condi- 
tion supervenes in a proportion of cases sufficient to justify the surgeon 
in stating at the time of such an operation that a conical stump may 
result even with very long flaps. I have met with one case in my own 
practice in which conical stump recurred after three reamputations. It 
is not definitely determined whether the projection is due to inflamma- _ 
tory changes in the end of the bone or to the growth of the stump of the 
humerus from the upper epiphysis. 


AMPUTATION AT THE SHOULDER JOINT—THE AUTHOR’S METHOD. 


In 1888, at the New York Polyclinic Medical School and Hospital, I 
removed the outer portion of the clavicle, the glenoid, acromion and 
coracoid processes, and a small portion of the body of the scapula, to- 
gether with the upper extremity of a patient suffering from a large sar- 


1 


sol tata aie Pi HIS, 


as iE ce 2a 


Fie. 229 —Shoulder-joint amputation. Pins and rubber-tube tourniquet in position. The Esmarch 
bandage has been removed. (From drawings by H. J. Shannon.) 


coma of the upper articular end of the humerus by the following original 
method: With a stout mattress needle I transfixed the skin anda por- 
tion of the pectoralis major muscle about three inches from the shoulder, 
and at about the same distance from the joint on the dorsum scapule 
I introduced a second needle in such a way that when I carried a strong 
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white-rubber tube four or five times around the shoulder above these 
needles, making strong traction, the compression was so great that the 
blood vessels going to the arm were entirely occluded (Fig. 229). 

I have twice repeated this operation with perfect success in heemo- 
stasis. It has since been done by Prof. J. H. Brinton, Prof. W. W. 
Keen, Prof. Roswell Park, and other surgeons, and has proved entirely 


Fie 230.—The same after disarticulation and ligature of the vessels. 


satisfactory in their hands. With this experience, I can recommend 
it to the profession as a safe method of controlling hemorrhage in dis- 
articulation of the shoulder joint or in operations about the shoulder. 
After the extremity has been exsanguinated by Esmarch’s bandage, the 
pins should be introduced and the rubber constrictor applied, and the 
Esmarch bandage removed. The incisions for the flap should be made 
to conform to the conditions which demand the operation. When pos- 
sible, the ideal amputation at the shoulder is a circular incision through 
the skin and down to the deep fascia, about four inches beyond the 
joint. A longitudinal incision is then made from the acromion process 
directly down to the circular incision, and the flap dissected back to the 
level of the joint and the latter disarticulated. When permissible, after 
disarticulation I leave the tissues upon the inner aspect of the humerus 
a little longer in order to get as much of the blood vessels beyond the 
constrictor as possible. The operation is completed with the tourniquet 
in position (Fig. 230). Silkworm-gut sutures with a twist of sterile cat- 
gut for capillary drainage will suffice for closing and draining the wound, 
which, as a rule, should be redressed about the fourth day. 

The old method of Larrey may still be preferred by some operators. 


It consists of a straight incision dividing all the tissues down through 
the capsule to the bone, from the tip of the acromion process to an inch 
below the articular surface of the head of the humerus. From the cen- 
ter of this cut make an incision on either side running obliquely down 
and forward, dividing all the tissues down to the periosteum, extending 
about two thirds of the distance from the apex of the shoulder to the 
axilla. Lift all the tissues from the bone, expose the joint, disarticulate, 
carry 2 long, thin knife across and through the capsule, and complete 
the oval flap by cutting along the under surface of the humerus in the 
line of the oblique incisions already made. 
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REMOVAL OF THE UPPER EXTREMITY WITH ALL OR A PORTION OF THE 
CLAVICLE AND SCAPULA. 


When it becomes necessary to remove portions of the scapula or 
clavicle, or all of these bones, it is advisable to tie the subclavian artery — 
(third division) and the transversalis colli and subscapular branches of 
the thyroid axis. When 
the disease extends so far 
upon the shoulder that 
it is impossible to secure 
flaps sufficient to cover 
the exposed surface, cut 
well away from the dis- 
ease and allow the wound 
to heal by granulation, 
relying upon subsequent 
plastic procedures to cov- 
erin the stump. Ina pa- 
tient operated on in Oc- 
tober, 1895, at the New 
York Polyclinic, I did 
a preliminary ligation of 
the subclavian and the 
two other arteries men- 
tioned with cocaine an- 
esthesia, and at a sub- 
sequent operation ampu- 
tated at the shoulder 
joint, leaving no material 
for flaps, as the operation 
was done for sarcoma 
ae Te, fe which involved the soft 
Fie. 231.—Author’s case of amputation of the left upper extremity tissues high up. Three 

for sarcoma. weeks after amputation, 

and at two subsequent 

dates, I infected this wound with the streptococci of erysipelas, pro- 
ducing well-marked specific infection, which ran the usual course. The 
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stump at this date (May, 1897) is well healed, and the patient is seem- 
ingly in perfect health, having a good color with marked increase in 
weight. I am acquainted with several cases in which this treatment 
has been successful. 

On October 14, 1890, I removed the entire clavicle, the scapula and 
‘its muscles, the upper extremity, the outer half of the pectoralis ma- 
jor, and the pectoralis minor, ligat- 
ing the subclavian artery in its 
third surgical division, and the su- 
prascapular and transversalis colli 
branches of the thyroid axis in 
a man fifty-four years of age at 
the Mount Sinai Hospital. Nine 
months previous, a sarcoma had 
been removed from the long head 
of the triceps, but soon recurred. 
Three months later he was seen and 
amputation advised, but refused. 
As the tissues over the outer end 
of the clavicle and scapula were 
involved, it was deemed necessary 
to remove the scapula, the clavicle, 
and the muscles immediately con- 
nected with the shoulder. Very 
little blood was lost, and the pa- 
tient recovered.* 


LOWER EXTREMITY. 


Amputation of the Toes.—The 
same methods given for the fingers 


Fic. 232.—Author’s case of amputation of the left 


should be employed in amputation upper extremity with the clavicle and scapula, 


1890. 


of the toes. The long plantar flap 

is preferable in these operations, not so much for the preservation of the 
more perfect tactile sense of this surface in covering the stump, but chiefly 
to bring the cicatrix on top and away from pressure. When an ampu- 
‘tation is necessitated for a lesion near the articulation between the first 
and second phalanges in which only the anterior extremity of the first 


* Tn an article in the ‘New York Medical Journal,” January 17, 1891: I published six other 
cases of amputation at the shoulder joint—one by Niepce, in 1860, in a man thirty-two years of 
age, for machine injury; the arm, clavicle, and scapula were removed and the patient recovered. 

Ferguson, 1860; female, twenty-six years, sarcoma; recovery. 

Bell, 1885; boy, ten years, sarcoma; recovery. 

Roswell Park, 1889; boy, ten years, railroad injury, shoulder almost torn off; recovery. 

Roswell Park, 1892; male, middle-aged, enormous epithelioma over shoulder; recovery. 

Ernst Schmidt, 1886: boy, railroad injury; recovery. 

A remarkable showing of recovery in every case. 

In thirty-nine cases in which the arm, scapula, and a portion of the clavicle were removed, 
twenty-eight recovered. 
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phalanx is involved, section through the bone should be preferred to 
disarticulation at the metatarso-phalangeal joint, provided that the line 
of section is through the anterior third of the phalanx. Disarticula- 
tion of two or more consecutive toes at the metatarso-phalangeal joint 
may be effected by a continuous incision. Amputation of all the toes at 
this articulation is performed as follows: Grasp and forcibly flex the 
toes, and make an incision, commencing just posterior to the inner aspect — 
of the metatarsal joint of the great toe, curving forward along the side of — 
the first phalanx to a point as far advanced as the web 
between the toes, and then across the 
base of each digit on this plane until 
the outer side of the metatarsal bone 
of the fifth toe is reached at a point 
corresponding to that at which the 
incision was begun. With the toes 
now fully extended, a symmetrical 
flap is next cut along the plantar as- 
pect by an incision which almost 
merges into the first line at the ante- 
rior margin of the web (Figs. 233, 234). 
Dissect up each flap as far back as 
the metatarso-phalangeal articulation, 
leaving the tendons to be divided at 
this point. The disarticulation may 
be best effected with a strong narrow 
Fie. 233. scalpel, while the ligaments are made Fic. 234, 
tense by forced flexion. 
Second Method.—A separate amputation may be made for each toe. 
Through the Metatarsus.—W hen the loss of tissue requires an ampu- 
tation behind the metatarso-phalangeal articulation, section of one, or 
even all, of the metatarsal bones should be effected rather than unneces- 
sarily sacrifice any portion of the foot by disarticulation at the tarso- 
metatarsal joint. The line of section should always be as near the anterior 
extremity as possible, and when it falls within three fourths of an inch from 
the tarso-metatarsal joint, a disarticulation should be made at this point. 
Amputation through the entire metatarsus should be made with a 
long plantar and short dorsal flap, so that the scar will fall on the 
dorsum of the foot and away from pressure. The dorsal incision should 
be made almost directly across the foot, and on a line with the plane of 
section through the bones. The plantar flap should begin on the inner 
side of the first metatarsal bone, and follow this forward as far as 1s 
necessary to secure a flap of sufficient length. It is always wise to make 
this a little too long, so that it may be trimmed down and made to fit 
nicely as the sutures are being adjusted. The incision is next carried 
across the sole of the foot to the outer surface of the metatarsal bone of 
the little toe, and back along this to the point of junction with the end 
of the dorsal cut. All of the tissues should be divided directly down to 
the bones in this incision, and the flap dissected up, keeping the knitfe- 
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point always in contact with the periosteum, so that the vessels may be 
avoided. After the bones are sawn through, the lower flap is turned into 
position and suitably trimmed. The vessels are next secured, the sutures 
applied, and the drainage-tubes brought out at each side. 

At the Tarso-Metatarsal Articulation—Lirst Metatarsal.—Amputa- 
tion of the great toe, with disarticulation of its metatarsal bone at the 
tarsal joint, is effected as follows: At a point about half an inch behind 
the articulation of the metatarsal bone with the internal cuneiform, and 
immediately between the dorsal and internal lateral aspects of this bone, 
commence an incision which is carried forward to the phalangeal junction. 
Thence it is continued around the base of the toe, across its plantar sur- 
face, and back through the web between the first and second digits, and 
back to the end of the straight incision over the metatarso-phalangeal 
joint (Fig. 235). Dissect the soft parts closely from the bone, taking care 
not to wound the plantar vessels, and disarticulate. The preservation of 
the posterior portion of the first metatarsal bone is always desirable, on 
account of its giving insertion to the peroneus-longus and partially to the 
tibialis-anticus muscle, the former being a strong supporter of the trans- 
verse arch of the foot, and the latter offering the chief resistance to the 
sural muscles. 


sie : 


Fic, 235. Fig. 236. 


Fifth Metatarsal.—One fourth of an inch behind the tubercle of the 
fifth metatarsal, and over the center of the dorsal aspect of this bone, 
commence an incision, which is carried directly forward until near the 
first phalanx, when an oval is described around the base of the little toe 
(Fig. 236). Keep close to the bone in the dissection. The disarticulation 
is more easily effected by division of the peroneus brevis and peroneus 
tertius, and by entering the articulation from the outer side. The 
importance of the posterior portion of this bone is less than that of 
the metatarsal bone of the great toe, but it should never be needlessly 
sacrificed. 

One or more of the intervening metatarsal bones may be removed in 
an amputation of their respective toes in praciically the same manner as 
the preceding. The incision should be begun far enough behind the 
tarso-metatarsal joint to thoroughly expose the ligaments and facilitate 
disarticulation—not an easy process when only a single bone is to be 
removed. The incision should be made exactly along the middle line of 
the dorsal aspect. 

14 
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Amputation of the entire metatarsus should always be made through 
the articular plane (Lisfranc). The modification of this procedure by 
Hey, which consisted in disarticulating the four outer metatarsal bones 
and sawing the end of the internal cuneiform off at the line of the second 
metatarsal bone, is altogether unnecessary. 

Method—Dorsal Incision.—Place the thumb and index of one hand 
respectively half an inch behind the articulations of the first and fifth 
metatarsal bones with the cuneiform and cuboid, and at the most con- 
venient one of these points commence the dorsal incision, carrying it~ 
directly forward to the base of the 
metatarsus, and then across the foot 
one fourth of an inch in front of the 
tarso-metatarsal articulation, finish- 
ing at the opposite side (Fig. 237). 
This incision should have a slight 
forward convexity, and should di- 
vide all tissues down to the bones. 
Dissect the flap closely from the 
periosteum to about one fourth of 
an inch behind the line of articula- 
tion. 

Plantar Flap.—From the same 
point as for the dorsal incision, carry 
the knife directly forward on the lat- 
i eral aspect of the metatarsal bone 

Fie. 237. to the metatarso-phalangeal joint, Fie. 238. 
where the line of incision should | 
begin to describe a curve until the interdigital web is reached, along 
which it travels across the foot, and thence back along the opposite 
metatarsal bone to the level of the tarsus (Fig. 238). 

This flap should be lifted by deep dissection, keeping close to the 
under surface of the bones, in order to interfere as little as possible with 
the vascular supply. An assistant should now hold both flaps well 
back, while with a narrow, short scalpel the disarticulation is effected 
as follows : 

Grasp the metatarsus with one hand and forcibly depress it until the 
ligaments are put upon the stretch. Enter the knife just behind the tip 
of the fifth metatarsal bone and carry it inward with a slight forward 
inclination, disarticulating on this plane, and in succession the fifth, 
fourth, and third bones, until the knife is arrested by the outer surface 
of the second metatarsal. The line of this articulation is almost parallel 
with that just followed, but it is placed from one eighth to one fourth of 
an inch posterior to it, and may be readily found by moving the meta- 
tarsal bone upon the cuneiform. The joint between the metatarsal bone 
of the great toe and the internal cuneiform is about one fourth of an inch 
anterior to that of its fellow, being continuous with the line of the three 
outer bones. The flaps should now be trimmed and nicely fitted, and 
any ragged ends of tendons clipped off by the scissors, after which the 
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vessels are tied and the sutures adjusted, leaving the drainage-tubes out 

at each angle. 

One point of precaution is essential, namely, to avoid division of 
that part of the tendon of the tibialis anticus which is inserted into 
the internal cuneiform near its metatarsal articulation. One of the 
objections to this operation is the elevation of the heel, and the con- 
sequent depression of the stump by the action of the sural muscles, 
which action is practically unop- 
posed if the insertion of the tibi- 
alis anticus is divided. ‘Should this 
occur, or should the heel be too 
greatly elevated, the tendo Achillis 
should be divided as in talipes equi- 
nas. The line of section through 
the internal cuneiform bone _ is 
shown in Fig. 239. This—the op- 
eration of Hey—is objectionable, 
for two reasons. In the first place, 
it cuts away a part of the bony 
framework of the foot, which need 
not be sacrificed ; and, secondly, it 
severs the attachment of the tibi- 
Hey. alis-anticus muscle. 

Lisfrane. Through the Tarsus.—When 
removal of any part of the ante- 
rior row of tarsal bones is re- 

» Avaateted quired, the following rules should 
in be adopted: If the internal cunei- 


Pirogoff. 


Chopart. 


Forbes. 


cae form is involved only on its ante- 
rior articular surface, it may be 
sawn through on the line of Hey 
(Fig. 239). If the middle or ex- 
( Phalanges ternal cuneiform is involved only 


: in | to a limited extent upon its ante- 
continuity. = ; 

rior portion, as much as one fourth 

of an inch of this surface may be 

sawn or scraped off. Behind this 

limit a disarticulation from the 

Fic. 239, scaphoid should be made. Through 

the cuboid the section should pass, 

as first advised by Dr. S. F. Forbes, of Toledo, Ohio (who performed this 

operation in 1863), through the middle of this bone on the line of the 

anterior surface of the scaphoid (Fig. 239). 

Forbes’s Method.—Disarticulation of the three cuneiform bones from 
the seaphoid, and section of the cuboid parallel with the plane of the 
anterior surface of the scaphoid (Fig. 239). The dorsal and plantar in- 
cisions are slightly anterior to and practically the same as in Chopart’s 
amputation. The dissection should be made closely from the bones, and 
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the flaps trimmed and adjusted as in the preceding operation. Section 
of tendo Achillis may be done later, if necessary. 

Medio-Tarsal—Operation of Chopart.—The dorsal incision is begun on 
a level with and an inch posterior to the tip of the base of the fifth meta- 
tarsal bone (for the adult foot). This point is about one fourth of an inch 
behind the articulation between the cuboid and calcaneum (Figs. 236-240), 
With a slight forward convexity the 
incision is carried across the top of 
the foot to the posterior margin of 
the tuberosity of the scaphoid, and 
then directly back from one fourth 
to half an inch (Fig. 235). The skin, 
tendons, vessels, and nerves are di- 
vided on this line, and the flap lift- 
ed until the joints between the 
astragalus and scaphoid and the 
caleaneum and cuboid are well ex- Fie. 240. 
posed. From the ends of this first 
incision a long plantar flap is fashioned by cutting forward, as in shaping 
the flap for the operation of Lisfranc (Figs. 235, 236). Disarticulation is 
effected with a short, strong scalpel, while forcible extension is employed. 
The flaps are now to be properly trimmed, and the vessels secured. 
Division of the tendo Achillis may be done later. When required, this 
operation may be modified by sawing off the anterior half-inch of the 
astragalus and caleaneum. The incisions are practically the same. 

Calcaneo-Astragaloid Disarticulation.—This operation was first sug- . 
gested by Lignerolles, first performed by Textor, but brought into promi- 
nence by Malgaigne. When in an amputation of the foot at the medio- 
tarsal joint it is discovered that the os calcis must also be removed, and 
if the astragalus is sound, the subastragaloid operation should be pre- 
ferred to the amputation of Syme at the tibio-tarsal joint. By this 
method a shortening of about two inches is prevented, and, although the 
under surface of the astragalus is uneven, experience has shown that the 
pressure is safely distributed, and a useful stump results. Moreover, the 
degree of mobility maintained at the tibio-astragaloid articulation adds 
to the ease and comfort of locomotion. 

Seize the foot with the left hand, and with a strong scalpel commence 
the incision by dividing the skin and tendo Achillis just at the level of the 
upper surface of the os calcis. From this point the incision is continued 
along the fibular side of the foot forward, dividing everything down to the 
bone, and curving slightly downward until, as it passes below the tip of the 
external malleolus, it is four tenths of an inch below this point (Fig. 241). 
The line of incision is now carried directly forward until near the tuber- 
osity at the base of the fifth metatarsal bone, where it curves to the dor- 
sum of the foot, crossing to the inner side over the anterior edge of the 
scaphoid, and then straight down and under the foot a half-inch beyond 
the middle of the sole (Figs. 242, 243). From this point a straight incision 
is made directly back to the point of beginning at the inner edge of 
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the tendo Achillis (Fig. 243). Lift the plantar flap by deep and careful 
dissection from the bone, leaving nothing but the periosteum, until the 


Fie. 243.—(After Mal- 


gaigne. ) 


Fie. 242.—(After Malvaigne.) 


calcaneo-astragaloid articulation is well exposed. The 
flaps being held by an assistant, the disarticulation is 
begun by opening the astragalo-scaphoid joint and 
removing the anterior part of the foot at the medio- 
tarsal joint. The os calcis should now be seized with 
a lion-tooth forceps, and the disarticulation of this 
bone effected. The exposed tendons should be smooth- 
ly divided with the scissors at the higher portions of 
the incision. After deligation of the vessels the flap 
is properly trimmed and sutured, the cicatrix falling 
upon the dorsal and external lateral aspects of the 
stump.* 


* Hancock’s modification of this procedure, or the subastragaloid- 
osteop!astic amputation, is as follows: One incision begins beneath 
and at the posterior angle of the outer malleolus, and is carried along 
the outer surface of the foot to a point a half-inch anterior to the pro- 
jecting base of the fifth metatarsal bone. A second incision is made 


along the inner border of the foot, commencing posteriorly about the center of the internal 
malleolus and terminating anteriorly at a spot opposite the end of the external incision. The 


anterior ends of both cuts are joined by a curved in- 
cision made with its convexity forward across the 
_ plantar aspect of the foot, and dividing all the tis- 
sues well down to the bone. Reflect this flap back 
as far as the projections at the under surface and in 
front of the tuberosity of the os caleis, and make a 
fourth incision across the dorsum of the foot imme- 
diately behind the head of the astragalus. Apply the 
saw upon the under surface of the calecaneum a little 
anterior to its center, and cut through the bone ob- 
liquely from below upward and backward (Fig. 244). 
With the knife enter the mediotarsal joint, pass the 
instrument under the head of the astragalus, and, cut- 


Fie. 244.—Section of os calcis and astragalus 
in Hancock's operation. 


ting from before backward, sever the interosseous ligament and detach the anterior part of the 
foot, together with the segment of the os calcis. Saw off the head of the astragalus, and with 
a sharp bone-cutter (or saw) remove the two articular cartilages (and a thin slice of bone) from 
the under surface of the astragalus. As the flaps are adjusted, the sawn surface of the calca- 
neum is brought into apposition with the under surface of the astragalus. See ‘ Lancet,” 


- September, 1866, p. 257., 
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Amputation of the Foot—Tibio-Tarsal (Syme’s).—W hen the astraga- 
lus must be removed, together with the foot, the amputation of Syme, 
which involves a disarticulation of the tibio-astragaloid joint, and a sub- 
sequent section of the articular surfaces of the tibia and fibula, should 
be made. In its successful performance certain precautions are neces- 
sary, chief among which is the preservation of the proper vascular sup- 
ply to the posterior flap. The failure to appreciate the importance of 
making the plantar incision far enough forward, as laid down by Syme, 
has brought this procedure somewhat into disrepute, for Prof. Stephen 
Smith, in his comprehensive report, says the necessity for re-amputation 
is 3 per cent greater in this than in any other amputation. 

In my.‘ Prize 
Essay,” published 
in 1876,* I demon- 
strated that the ar- 
terial distribution 
to the _ calcaneo- 
plantar flap was 
chiefly derived 
from the external 
plantar artery, and 
from the posterior 
tibial so near the 
bifurcation of this 
vessel into its ter- 
minal branches, 
that any line of in- "the ubial eidsof the fet, CDrawa-by the author, son thea al 


nies . eighty-seven dissections.) 2, Internal malleolus. p men, Tibio-tarsal 
cision in the forma- quadrilateral, the surgical region of this articulation. 4, Posterior tibial 


tion of this flap artery. 0, Its point of bifurcation into g, Internal plantar, and f, Ex- 
3 f ternal plantar artery. 777, Caleanean branches of external plantar. ¢, 
which necessitated Articular branches trom posterior tibial. h, Articular branch from in- 
é - ternal plantar. g, Tendon of tibialis posticus muscle. 7, Tendon of 

the application of flexor longus digitorum. s, Tendon of flexor longus pollicis. me, The 


line of incision of Gross. md, md, me, me, Lines of incision showing 


a ligature at or very that the nearer the incision approaches the heel, the more danger is in- 


7 7 7 curred of cutting off the principal blood-supply to the caleanean fiap, in 
near Its bifurcation amputation, m. n, Line crossing the ae point of bifurcation o the 
was not justifiable. posterior tibial. ma, mb, Anterior incision. 


Ido not doubt that 
the sloughing so often met with at this point is caused by carrying this 
incision too far back toward the tuberosity of the caleaneum. The arte- 
rial supply is shown in Fig. 245, from my ‘‘ Essays in Surgical Anatomy 
and Surgery.”’ t 

Modified Procedure.—With the foot held at an angle of 90° to the 
axis of the leg, place the thumb at the tip of one malleolus, and the 
index at the other, and from the center of the malleolus internus carry an 
incision directly across the sole of the foot to a point one fourth of an 
inch anterior to the tip of the malleolus externus. This incision should 
divide all the tissues to the bones, and, as will be seen in Figs. 246 and 
247, its perpendicular portion descends in a direction slightly anterior to 


* “‘ American Journal of the Medical Sciences,” April, 1876. t+ William Wood & Co., 1879. 


, 
7 
: 
: 
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the axis of the tibia. The ends of this cut are united by a second, which 
arches sharply upward about on the line of section of the bones, and 
should also divide tendons and all intervening structures, opening into 
the joint. The foot should now be firmly grasped and extended, so as 


Fie. 246. 


to make tense the anterior ligament of the ankle, which is easily divided. 
Carrying the knife to either side of the articular surfaces of the astra- 
galus, the lateral ligaments are cut, and the joint thus widely exposed. 
An assistant now holds and depresses the foot, while the operator care- 
fully dissects the tissues closely from the astragalus and calcaneum. 
Care should be taken not to bruise the flap by too great traction. In 
dissecting along the inner surface of the ankle, the knife should be kept 
close to the bones, so that when the lesser process of the calcaneum is 
reached it will slide behind and under this process, passing between it 
and the flexor tendon and the vessels. If this precaution is not taken, 
the arteries may be wounded and the nutrition of the flap seriously im- 
paired. As the dissection proceeds, 
the foot is further depressed, and the 
tendo Achillis separated from its in- 
sertion into the tuberosity of the cal- 
caneum, in doing which care must be 
taken not to button-hole the flap. The 
posterior portion of the os calcis may 
now be brought through the joint, and 
the dissection continued in this direc- 
tion or finished by working back along 
the under surface of this bone. After 
the foot is removed, the flaps are lifted 
from the tibia and fibula until a sec- 
tion of these bones can be made just 
on the level of the anterior articular 
margin of the tibia (Fig. 248). It is 


i. Fie. 249. —Stump after 
Fie. 248. not necessary to remove the articular Syme’s amputation, 


After Malguigne. 
surface. The fiaps should now be aoe 


trimmed and fitted, and the vessels tied. As the sutures are applied, it 
will be noticed that there is a redundancy of tissue in the long flap, leav- 
ing a cup-shaped cavity ; but this can be thoroughly drained from the 
angles of the wound, and disappears when the stump is healed (Fig. 249). 
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Syme’s amputation at the ankle has been modified by the osteoplastic 
operations of Pirogoff, Le Fort, Gunther, and others. 

Pirogoff’s Method.—The dorsal and plantar incisions are made from 
the same points, and are practically the same as in Syme’s amputation, 
However, in order to avoid redundancy of the soft tissues and to expose 
the caleaneum back to the line of section of this bone, the lower incision 
should, when it reaches 
the sole of the foot, 
be carried back about 
three fourths of an inch 
nearer the heel than in 
Syme’s method. The 
dorsal incision does not 
ascend so high upon 
the ankle by the same 
distance. The joint is 
opened through the an- 
terior incision, and the 
lateral ligaments di- 
vided until the ante- 
rior upper surface of 
the os calcis can be dis- 
placed forward through 
the articulation, when Fic. 250.—(After Esmarch.) 
it is sawn through on 
the line indicated in Fig. 251, the instrument running parallel with the 
edges of the incision. The soft parts are now carefully lifted from the 
articular ends of the tibia and fibula, and these 
bones divided horizontally so that all the articu- 
lar cartilage is removed by the section. The an- 
ale described by these two lines of section is 
about 90° (Fig. 251). The flaps are adjusted so 
that the plane of the caleaneum is brought snugly 


| 


ite i ee le 


Fic. 252.—Stump after Pirogoft’s 
amputation. (After Malgaigne.) 


Fig. 251.—(After Esmarch. ) 


in apposition with that of the tibia and fibula. The drainage should be | 
from the dependent angles of the wound (Fig. 252). : 
Le Fort’s Method.—Three fourths of an inch below the external 
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malleolus commence an incision which is carried directly forward to 
within half an inch of the calcaneo-cuboid articulation. From this point 
it describes a curve with an anterior convexity over the dorsum of the 
foot, following the line of the astragalo-scaphoid joint until the inner 
border of the foot is reached (Fig. 253), when it is 
carried back and ended at a point about one 
inch in front of the tip of the internal mal- 
leolus, which point is directly between the tuber- 
osity of the scaphoid and the tip of the mal- 


g 
4 


‘S 


Fig. 253.—(After Le Fort.) Fig. 254.—(After Le Fort.) 


leolus. From the anterior limit of the straight incision below the ex- 
ternal malleolus describe a plantar flap also with a forward convexity 
across the sole of the foot, as shown in Fig. 254. Dissect up the dor- 
sal flap, in order to expose the tibio-tarsal joint, taking great care in 
lifting the inner angle not to 
wound the tibial and plantar 
arteries. The disarticulation of 


the astragalus from the calca- 
neum is next effected by intro- 
ducing a thin knife from the Fic. 256.—(After Le Fort.) 

fibular side between these bones, 

and dividing the interosseous ligament. Then remove the front of the 
foot at the medio-tarsal joint, and complete the disarticulation of the 
astragalus, and with the saw remove the upper segment of the caleaneum 


on the level of its articular surface (Figs. 255, 256). The tibia and fibula 
15 
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are now horizontally divided just at the level of the articular plane of the — 
tibia, as in Syme’s operation (Fig. 248). In adjusting the flaps, the sawn 
surface of the caleaneum is brought into apposition with that of the tibia 
(Fig. 257). Or, having exposed the tibio-tarsal 
joint, divide the ligaments, disarticulate, as in 
Syme’s operation, and, having drawn the astra- 
galus and caleaneum forward until the upper 


a 
a 


Fie. 258. 


portion of the os calcis is exposed, insert a 
Fie. 257.—Stump after Le Forts key-hole saw behind the tuberosity, and saw 
amputation. (Le Fort.) : i peel. 
through this bone on the line already indicated. 
Gunther’s modification of this procedure is shown in Figs. 258, 259, — 
260, 261, 262, taken from Esmarch’s hand-book, and the crescentic section 


Fig. 259. 


Fie. 260. Fie. 261. 


Ur of the bones, as practiced by P. 
Fic. 262. Bruns, is seen in Fig. 263, from 

the same source. 
Summary.—tin amputations of the foot the following rules should be 
observed: The terminal phalanges of all the toes should be removed by 
disarticulation when it becomes necessary to remove a portion of the en- 
tire thickness of these bones. The same rule applies to all the second 
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phalanges, except that of the great toe, which should be sawn through 
at any point anterior to its middle. If a section posterior to this is re- 
quired, disarticulate from the metatarsal bone. What has been said of 
the second phalanx of the great toe ap- 
plies with equal force to the proximal 
phalanges of all the other toes. 

‘None of the metatarsal bones should 
be disarticulated from the tarsus when a 
section is possible not less than three 
fourths of an inch anterior to each tarso- 
metatarsal joint. 

When a section posterior to this line 
is required, a tarso-metatarsal disarticu- 

Fic. 263. lation should be effected. Hez’s oper- 

ation is only justifiable when the anterior 

face of the internal cuneiform is diseased. As much as the anterior 

fourth of each cuneiform bone, and the anterior half of the cuboid, may 

be sawn off, in preference to the sacrifice of the bony framework, by 
Forbes’s or Chopart’s operation. 

When the cuneiform bones must be removed, and the posterior half of 
the cuboid is sound, Forbes’s operation should be preferred to Chopart’s. 
Chopart’s procedure is next in order. For laborers, the operations of 
Le Fort and Pirogoff, carefully and skillfully done, should be preferred 
to the tibio-tarsal disarticulation. I formerly preferred the Syme stump, 
but when a good union at the proper angle is obtained between the cal- 
caneum and tibia after Pirogoff’s or Le Fort’s method, I am of the opin- 
ion that pressure on the heel and remaining sole is better endured. 

Even at the risk of a second operation being required, an effort to 
preserve the greatest possible portion of the foot is justifiable, except 
when it may seriously threaten the life of the patient. The value ofa 
surface accustomed to pressure can only be thoroughly appreciated in 
the after-adjustment of an artificial apparatus. 

Leg.—Amputation at any portion of the leg above the line of section 

_in Syme’s operation should be made by one of two methods. 

When amputation is to be made below the middle third, the bone 
may be sacrificed in order to obtain flaps. If above the middle third, no 
bone should be sacrificed, every inch of bone being desirable for purposes 
of leverage. 

In amputations just below (within one and one half inch of the knee), 
bone may be sacrificed to secure flaps. In general, the nearer the ampu- 
tation is to be made to the body, the greater should be the care to secure 
bone. 

1. Modified Circular Skin Flap.—At a sufficient distance beyond the 
point at which the bones are to be divided make a circular cut through 
to the deep fascia, split the flap directly over the fibula, up to the point 
of section through the bones, and carefully dissect up the cuff. When 
the flap is reflected, at the level of its base divide all the soft tissues 
squarely down to the bones, which are next sawn through. The spine of 
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the tibia should be trimmed down, to prevent too acute pressure and 
sloughing of the skin at this point, a not infrequent occurrence when this 
precaution is omitted. The drainage is at the fibular side, and, as the 
leg should be elevated, the tube should come out at the highest point 
of the perpendicular incision. When the bones are sawn through within 
six inches of the knee joint, the remainder of the fibula should be ex- 
sected. 

2. Method of Prof. Stephen Smith.—Commence an incision in the 
center of the anterior surface, and carry it downward along the side of 
the leg, so as to make a slightly curved flap, with its convexity below ; 
when the incision passes over the prominent part of the leg toward the 
posterior surface, incline it upward until the middle of the limb is 
reached, where it should be continued directly up to the point at which 
the bone is to be divided; make a similar incision on the opposite side 
(Fig. 264); the flaps, consisting of the skin and fascia, are dissected up- 
ward about an inch, at which point the muscles are divided squarely 


Fie. 264.—( After Stephen Smith.) 


down to the bones. After the bones are divided, the hood is brought 
over the stump and sutured, leaving the drainage at the upper part of 
the posterior incision. 

In very emaciated subjects, to forestall the liability of sloughing in 
the flaps, the first circular cut should go direetly through all the tissues 
down to the bones, and the perpendicular incision along the fibula also 
down to this bone. All the tissues should then be lifted closely from the 
periosteum and interosseous membrane, forming a solid flap, reflected up 
to the point at which the bones are to be divided. Estes advises as best 
adapted for artificial support double lateral skin and muscle flaps for 
the leg. 

The time to apply an artificial limb is just as soon after an amputa- 
tion as it can be borne. Waiting means only a loss of time, and causes 
the stump to become enervated from want of use. 

If amputation is done for malignant disease, it is better to wait longer 
in order to see if there wili be a recurrence of the neoplasm. 

When the line of amputation approaches nearer than three inches 
from the upper articular surface of the tibia, a complete disarticulation 
at the knee should be performed. - At or below this point the upper por- 
tion of the bone should be preserved, and the fibula exsected. After 
recovery from the operation it will be found that the tibia is flexed upon 
the femur, so that, in the adjustment of an artificial limb, the chief 
pressure may be comfortably borne upon the normal tissues in front of 
the patella and the tuberosity of the tibia. The greater pressure in any 
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prothetic apparatus used after amputation, at or above the knee, falls 


upon the ischio-perineal region. * 


Knee Joint.—First Method—Modified Circular Skin Flap.—About 
three inches below the patella make a circular sweep around the leg, 


dividing the skin and 
fascia. Join this by a 
perpendicular incision 
in the middle line of 
the posterior aspect of 
the limb, extending 
through the skin and 
fascia, and at least as 
high as to the level of 
the top of the patella. 
Dissect the skin back carefully, 
keeping close to the anterior sur- 
face of the patella, as the skin 
over this bone is usually very thin. 
It is not necessary to dissect the 
cuff as high on the lateral and pos- 
terior aspects as in front, since the 
anterior incision is made to allow 


Fia. 265.—( Modified from Esmarch.) 


Fig. 266.—(After Esmarch.) 


* The older operations, which consisted in making a long and a short flap on opposite sides of the 


leg, are now fallen into general disuse. 


They are the methods of Teale, Lee, Sedillot, and others. 


Method of Teale—Long and Short cae bagel Flaps.—The long flap, folding over the end 


Fic. 267.—(From Byrant.) 


Fie. 268. 


Fig. 269.—( Ashhurst’s “ Encyclopedia.” ) 


of the bone, is formed of parts generally devoid 
of large blood vessels and nerves, which struc- 
tures are left in the short flap. The size of the 
long flap is determined by the circumference of 
the limb at the place of amputation, its length and 
breadth being each equal to half the circumfer- 
ence of the limb at this point. The short flap is 
one fourth as long as the other. The incisions and 
stump, after Teale’s method, are shown in Fig. 267. 

Sedillot’s Method—Long Fibular, Short Tib- 
tal, Flap.—Opposite the point at which the bones 
are to be divided insert a long, thin amputating 
knife, the point of which shall 
graze the spine of the tibia and the 
outer surface of the fibula, and 
come out through the outer aspect 
of the calf. Cut downward close 
to the bones, and make a long, 
rounded flap. The short flap is 
made by an incision with a slight 
downward convexity (Fig. 268). 

Lee’s Method.—The length of 
the flaps is determined as in 
Teale’samputation. The long flap 
is posterior, and includes the skin 
and sural muscles. The deep mus- 
cles and the vessels are divided 
squarely at the base of the flap 
(Fig. 269). 


a 
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Fig. 270.—Transverse section of the right leg just above the ankle joint, showing the relation of the parts on 
the plane of section through the malleoli in Syme’s, Pirogoff’s, Le Fort’s, Gunther’s, and Bruns’s 
amputations. Looking at the surface nearest the body. 1, ‘Extensor longus digitorum. 2, Anterior 
tibial vessels and nerve. 3, Extensor proprius pollicis. 4, Tibialis anticus. 5, Internal saphena 

vein. 6, Tibialis posticus. 7, Flexor longus digitorum. 8, Posterior tibial artery, veins, and nerve. 

9, Flexor longus pollicis. 10, Tendo Achillis. 11, External cutaneous nerves. 12, Peroneus brevis. 

13, Peroneus longus. 


Fre. 271.—Section through lower third of right leg. Looking toward the center. 1, Anterior tibial nerve, 
artery, and veins. 2, Posterior tibial artery, veins, and nerve. 3, Peroneal artery and veins. 
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of the removal of the patella and dissection of the synovial sac just 
above it. Divide the tendon of the quadriceps at the upper limit of 
the patella, turn this down, cut the lateral ligaments and capsule along 
the edges of the condyles of the femur, flex the leg strongly on the 
thigh, divide the crucial ligaments, and, as soon as the posterior liga- 
ment of Winslow is exposed, introduce a long knife and remove the 
leg by cutting squarely through the soft tissues at the back of the 
articulation. A cloth retractor 4s now applied and a slice of bone 


Fie. 272.—Section through the middle of the right leg. Looking from below upward. 1, Anterior tibial 
artery, veins, and nerve. 2, Posterior tibial artery, veins, and nerve. 3, Peroneal artery and veins. 
4, Long saphena vein and nerve. 5, Musculo-cutaneous nerve. 6, Short saphena vein and nerve. 


removed with the saw, leaving a smooth surface. Should the articular 
end of the femur be diseased, the section may be made high enough 
to remove this, provided the saw does not enter the medullary canal. 
With the cutting-forceps round off the sharp edges of bone, tie the 
vessels, and close the flap as in Fig. 266. 

Second Method (Operation of Prof. Stephen Smith).—With a large 
scalpel commence an’incision about an inch below the tubercle of the 
tibia, and cut to the bone; carry it downward and forward beyond the 
curve of the side of the leg, thence inward and backward to the middle 
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Fre. 273.—Section through upper third of right leg. Surface nearest the body. 1, Anterior tibial vessels 
and nerve. 2, Posterior ditto. 3, Peroneal vessels. 4, Musculo-cutaneous nerve. 5, Internal saphena 
vein and nerve. 


of the leg, thence upward to the middle of the popliteal space; repeat 
this incision upon the opposite side ; raise the flap, consisting of all the 
tissues, down to the bone until the articulation is reached, divide the 
ligaments, and remove the leg as in 
the previous operation (Fig. 274). 
The flap should be lifted from the 
patella, and this bone removed. 
‘*Care should be taken that the 
incision is inclined moderately for- 
ward down to the curve of the side 
of the leg, to secure ample covering 
for the condyles, and that upon the 
internal aspect it should have addi- 
tional fullness for the purpose of in- 
suring sufficient flap for the internal 
or larger condyle” (Smith).* Ee: 


* The method of Carden—namely, long anterior skin-flap, and the short posterior skin and 
muscular flap, made by the long knife carried through the joint—is inferior in every respect to 


| 
| 
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After the flaps are stitched the drainage-tube makes its exit through 
the upper posterior angle of the wound. 

When in amputation near the knee the femur is the seat of osteo- 
myelitis, the indications are to thoroughly cleanse the canal by means of 

a long Volkmann’s spoon and_ irri- 
| gate with sublimate solution; intro- 
duce a long drainage-tube the full 
length of the canal and bring this out 
through the flap exactly in line with 
the axis of the canal (Fig. 275). 

In this way the danger of a high- 
er amputation is avoided and a longer 
Stump secured. In two instances of 
amputation just above the knee, after 
exsection of this joint in which osteo- 
myelitis occurred in the femur, I car- 
ried out this practice successfully. 

Irrigation through the tube should 
be practiced about the seventh day 

and every three or four days after this, and the tube 
gradually shortened. 

Thigh.—The method to be selected in amputations 
through the lower two thirds of the thigh will depend 
upon the size of the member at the point of election. 
In limbs of ordinary size, and particularly in emaciated 
persons, the operation advised in the arm should be 
followed here. 

first Method.—Make a circular incision through 
the skin and fascia, joined by a perpendicular cut on 
the lower external aspect of the limb. Dissect up the 
flap from the muscles, and divide all the remaining 
soft tissues squarely at the point of section of the 

ce bone. Suture the flap, and drain from the outer upper 
(and, if necessary, lower) angle. 

Second Method.—Below the line of section through the femur, at a 
distance sufficient to furnish an ample flap, by a circular incision divide 
the integument down to the muscles, allow the skin to retract, and at the 
line of retraction divide the remaining soft tissues down to the bone. 


Fie, 275. 
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either of the foregoing operations. Carden recommended section through the condyles. 
Gritti introduced an osteoplastic modification by making a long rectangular skin-flap from 
the front of the knee and leg, which is dissected up deeply, lifting the patella in the flap. 
Behind, a short flap is made similar to that in Carden’s method. Section is made through 
the bone about an inch above the tip of the internal condyle, and the articular surface of the 
patella is then sawn off. This procedure may be best accomplished by grasping the flap with 
the left hand and stretching it over the knuckles, so that the articular surface of the patella 
looks directly upward, where it is fixed quite immovably. As the flaps are adjusted, the 
sawn surface of this bone is brought into contact with that of the femur. Some operators 
secure it here by transfixing with an ivory pin. The whole procedure is not only difficult and 
tedious, but wholly unnecessary. 
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On the anterior and external aspect of the thigh, by a perpendicular 
incision extending as high as the point of section of the bone, divide 
everything to the bone, and from the periosteum, with a dry dissector, 
lift the solid flap. Apply the cloth retractor and saw through the bone, 
As the stump is placed in an elevated position, with the thigh also 


Fic. 276.—Section through the right femur at the condyles and at the middle of the patella. Looking at the 
central surface as exposed after amputation at this point. 1, Popliteal artery, vein, and internal popliteal 
nerve. 2, External popliteal or peroneal nerve. The capsule and the synovial cavities are admirably 
shown, as well as the bursa mucosa patelle. 


abducted and rotated outward, the drainage is naturally at the upper 
angle of the perpendicular incision. 

At the Hip Joint.*—Disarticulation at the hip joint is by far the 
most formidable in the list of amputations. In 1881 Prof. John Ash- 


* At Bardstown, Ky., in August, 1806, Dr. Walter Brashear amputated at the hip in a negro 
lad, seventeen years of age, on account of a severe fracture of the femur and laceration of the 
soft parts. A circular incision was made, the muscles divided well below the hip joint, and the 
vessels secured as the operation progressed. Then a longitudinal incision along the outer side of 
the limb exposed the remainder of the bone, which, being freed from its muscular attachments, 
was disarticulated at the socket (Prof. D. W. Yandell, “ American Practitioner and News,” 1890). 
Dieffenbach’s name has been prominently associated with this operation among surgeons, but 
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hurst, Jr., wrote: ‘‘The removal of the lower limb at the coxo-femoral 
articulation may be properly regarded as the gravest operation that the 
surgeon is ever called upon to perform, and it is only within a compara- 
tively recent period that it has been accepted as a justifiable procedure. 
The most pressing risk is that of hemorrhage.” 

In 1890 I applied for the first time, and with success, in an amputation 
at the hip joint, the method which I had used more than a year previous 
in amputation at the shoulder joint. Since that date I have performed 
the operation seven times, and it has been done in a number of instances 
by other operators. The method is as follows: 

The patient should be placed with the sacrum resting upon the corner 
of the operating table, the sound limb and arms being wrapped with 
cotton batting and thoroughly protected from unnecessary loss of heat. 
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Fie. 277.—Hip-joint amputation. Pins and rubber-tube tourniquet in position, The Esmarch 
bandage has been removed. 


The limb to be amputated should be emptied of blood by elevation of 
the foot and by the application of the Esmarch bandage, commencing 
at the toes. Under certain circumstances, the bandage can only be par- 
tially applied. When a tumor exists, or when septic infiltration is 
present, pressure should be exercised only to within five inches of the 
diseased portion for fear of driving the septic material into the vessels. 
After injuries with great destruction—crushing or pulpefaction—one 
must generally trust to elevation, as the Esmarch bandage can not 
always be applied. While the member is elevated, and before the Es- 
march is removed, the rubber-tubing constrictor is applied. The object 
of this constriction is the absolute occlusion of every vessel above the 


Dieffenbach did not take his degree in medicine until 1822, sixteen years after the pioneer Ken- 
tuckian had performed his operation, which was the first hip-joint amputation in the United States. 


220 A TEXT-BOOK ON SURGERY. 


level of the hip joint, permitting the disarticulation to be completed and — 
the vessels secured without hemorrhage and before the tourniquet is 
removed. To prevent any possibility of the tourniquet slipping, I em- 


HES. 


ued 


Fie. 278.—The same, showing the soft parts dissected from the bone and the capsule exposed. 


ploy two large steel needles or skewers, three sixteenths of an inch in 
diameter and ten inches long, one of which is introduced one fourth of 
an inch below the anterior superior spine of the ilium and slightly to the 


Fi@. 279.—The same, with the disarticulation complete. Constrictor still in position. 
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inner side of this prominence, and is made to traverse superficially for 
about three inches the muscles and fascia on the outer side of the hip, 
emerging on a level with the point of entrance (Fig. 277). The point of 
the second needle is thrust through the skin and tendon of origin of 
the adductor longus muscle half an inch below the crotch, the point 
emerging an inch below the tuber ischii. The points should be shielded 
at once with a cork to prevent injury to the hands of the operator. No 
vessels are endangered by these skewers. A mat or compress of sterile 
gauze, about two inches thick and four inches square, is laid over the 
femoral artery and vein as they cross the brim of the pelvis; over this a 
piece of strong white-rubber tubing, half an inch in diameter when un- 
stretched and long enough when in position to go five or six times around 
the thigh, is now wound very tightly around and above the fixation 


Fic. 280.—The operation completed 


needles and tied. If the Esmarch bandage has been employed, it is now 
removed. Excepting the small quantity of blood between the limit of 
the Esmarch bandage and the constricting tube, the extremity is blood- 
less and will remain so. 

In the formation of the flaps, the surgeon must be guided by the con- 
dition of the parts within the field of operation. When permissible, the 
following method seems ideal : 

About six inches below the tourniquet a circular incision is made 
down to the muscles, and this is joined by a longitudinal incision com- 
Mencing at the tourniquet and passing over the trochanter major. A 
cuff that includes everything down to the muscles is dissected off to near 
the level of the trochanter minor. At about this level, the remaining 
soft parts, together with the vessels, are divided squarely down to the 
bone by a circular cut (Fig. 278). . At this stage of the operation the cen- 
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tral ends of the divided superficial and deep femoral veins as well as 
arteries are in plain view and should now be tied with good-sized catgut. 
This done, the disarticulation is rapidly completed by lifting the mus- 
cular insertions from the trochanters and digital fossa, keeping very close 
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Fie. 281.—Section through right thigh at Hunter’s canal. Looking at the surface attached to the body. 1, Fem- 
oral vessels and long saphenous nerve. 2, Great sciatic nerve and arteria comes. 3, Long saphena vein. 


to the bone with knife or scissors and holding the soft parts away with 
retractors. The capsular ligament is now exposed and divided, and, by 
forcible elevation, adduction, and rotation of the femur, it is widely 
opened, the ligamentum teres ruptured, and the caput femoris dislocated 
(Fig. 278). If properly conducted up to this point, not a drop of blood 


a 
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has escaped except that which was in the limb below the constrictor 
when this was applied. The remaining vessels which require the liga- 
ture should now be sought for and secured. They are, first, the saphena 
vein, which, on account of its proximity to the main trunk, should be 
tied; the sciatic artery, which will be found near the stump of the 
sciatic nerve ; the obturator, which is situated between the stump of the 
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Fie, 282,.—Section through left thigh at its middle. eee at the surface attached to the body. 1, 
Superficial femoral artery, vein, and saphenous nerve. 2, Great sciatic nerve, and the arteria comes 
nervi ischiadici. 38, Terminal branch of profunda femoris. as Descending branch of external circumflex. 
5, Long saphenous ° vein. 


adductor brevis and magnus, usually about halfway from the center of 
the shaft of the femur to the inner side of the thigh, the vessel being on 
a level with the anterior surface of the femur ; the descending branches 
of the external circumflex, two or three in number, usually found about 
an inch and a half outward and downward from the main femoral vessels 
beneath the rectus and in the substance of the crureeus and vastus exter- 
nus. The descending branches of the internal circumflex are insignifi- 
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cant and are usually found on the level of the femoral vessels in the sub- 
stance of the adductor longus and between it and the adductor brevis 
and pectineus (see Fig. 284). 

In tying the larger femoral vessels, I make it a rule to dissect both 
the superficial and deep femoral stumps back from a half to three 
fourths of an inch so that I can apply the ligature behind any of their 
branches which may have been divided close to their points of origin, 
and I do not hesitate to include the large veins in the same ligature in 


Fie. 283.—Section through left thigh in the upper third. 1, Superficial femoral artery, vein, and saphena 
nerve. 2, Deep femoral vessels; near by the obturator nerve and vessels. 38, Sciatic nerve and vessels. 


order to save time. With the vessels I have mentioned quickly secured, 
there is really no necessity for even temporarily loosening the tourniquet. 
If the operator is not sure that he has found and securely placed the 
ligatures upon these larger vessels, it is a simple matter to loosen slowly 
the grasp of the tourniquet until the pulsation of the larger trunks is 
perceptible. No attention should be paid to the general oozing from the 
large muscular surfaces which have been divided. If every oozing point 
were ligatured, from half an hour to an hour would be consumed in 
securing a dry wound in the majority of instances. In order to hasten 
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the operation and stop the oozing, I introduce a snug packing of sterile 
iodoform gauze ribbon into the cavity of the acetabulum and the space 
between the muscles from which the bone has been removed, leaving one 
end of the ribbon to pass out between the flaps for the purpose of its re- 
moval. With a long, half-curved Hagedorn needle, armed with good- 
sized catgut, deep sutures are passed through the stumps of the divided 
muscles in such a way that large masses of muscle are brought tightly 
together when these sutures are tied, taking two or three inches into the 


Fig, 284.—Transverse section of left thigh through lesser trochanter. Looking from below upward. 1, 
Saphenous vein. 2, Superficial femoral vein and artery. 3, Profunda femoral vein and artery, anterior 
crural nerve between the two arteries. 4, Obturator nerve and artery. 5, Sciatic nerve and artery- 


grasp of each suture. The needle is not passed in the proximity of the 
large vessels or the sciatic nerve. This effectively and rapidly controls all 
oozing. Nothing remains but to close the flap with silkworm-gut sutures, 
dry and cleanse it off thoroughly, seal it with collodion in its entire ex- 
tent to prevent any infection from the genital or anal region, apply a 
large, loose dressing of iodoform and then sterile gauze, and a tight band- 
age over the first light dressing. The pins are then removed and the 
Temainder of the dressing completed. Preliminary pressure of the light 
dressing prevents oozing and the wound remains dry. 
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When, from destruction of the parts, by accident or disease, or by 
the proximity of a neoplasm, this ideal method is not practicable, any 
modification may be employed, preference being given to the incision 
which keeps farthest from the tumor and gives the healthiest flaps. 
When there is not sufficient material to cover the stump, it is even safer 
to err on the side of an unclosed wound and trust to granulation or 
grafting for ultimate closure. 

In the first two operations I did, I divided the femur on a line with 
the incision through the muscles, tying the vessels, removing the tourni- 
quet, and then dissecting out the upper fragment of the femur. I found 
it exceedingly difficult to disarticulate the head of the bone, and, at the 
suggestion of the late Dr. J. B. Murdock, of Pittsburgh, Pa., who wit- 
nessed the operation, I have since left the femur intact in order to facili- 
tate the disarticulation. . 


Fie. 285.—Section through the left hip. Looking from below upward. Reduced from life size. 1, Fem- 
oral vein, artery, and crural nerve in order from within outward. 2, Great sciatic nerve, artery, and 
vein. 3, Epigastric vein. 4, Vessels to acetabulum. 


In regard to the steel pins, Prof. Deaver, of Philadelphia, Pa., has 
held the rubber tourniquet in place without the pins, substituting a tight 
strip of roller bandage underneath the tube in front and behind, an 
assistant making strong traction upward. 

Prof. Emory Lanphear, of St. Louis, Mo., succeeded in doing the 
operation with only one, the outer pin, in position. 
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The fixation pins are not expensive, can easily be obtained in any 
part of the country, and they obviate every risk of hemorrhage. I see 
no reason for failing *o employ them as directed. 

I have the histories of sixty-nine cases of amputation at the hip joint 
in which this method of controlling hemorrhage was employed. There 
were fifty-six males and thirteen females, of which eleven died, a death 
rate of 15°9 per cent. 

Dr. John F. Erdmann, in the ‘‘ Annals of Surgery,” September, 1895, 
says that from January, 1884, to January, 1895, there were eighteen hip- 
joint amputations done in Bellevue, Roosevelt, St. Luke’s, Mount Sinai, 
Chambers Street, German, and Presbyterian Hospitals, with eight deaths, 
a mortality of 44°4 per cent. If from this list are eliminated seven cases 
done by my method—all of which recovered—it leaves the mortality 
ratio by other methods in the hospitals of New York 72°7 per cent. 

I would not imply that such a death rate as this would follow any 
other method of operation, for I know that in the hands of careful and 
thorough operators much better results would follow. I need cite no 
more than the brilliant results of Estes, of Bethlehem, Pa., in his series 
of successful cases, chiefly after accident and done by tying all bleeding 
points as the dissection was carried on, of McBurney, with abdominal 
section and direct digital compression of the aorta, and Tilden Brown, 
with his ingenious clamp, etc. But I insist that this method of hemo- 
stasis is so simple, so safe, so universally applicable, that it removes 
from the operation every possible element of danger as far as heemor- 
rhage is concerned. 


Operator. Date. | Age. | Sex. Diagnosis. Result. Remarks. 


1 | John A. Wyeth, | Feb.,| 39 | Male./Osteosarcoma. | Recov-|At first operation femur was 
New York. 1890 ered. divided at level of lesser tro- 
chanter; sixteen days later 
head of the bone was enu- 


cleated. 
2 | John A. Wyeth, | Feb.,| 34 | Male.|Neurosarcoma of| Recoy- |The tumor of the nerve was ex- 
New York. 1890 internal popli-| ered. | tirpated in February, 1888; 
teal nerve. recurred, and limb was am- 


putated at lower third of 


thigh in October, 1888; re- 
curred again, and amputation 
at hip joint was performed. 
8 | John A. Wyeth, | 1892 | 17 | Fe- |Osteosarcoma of Recov-|Amputation through lower 
New York. male.| lower end of| ered. third of femur was per- 
femur; ampu- formed by Dr. Allen, of 
tation and re- Cleveland, in February, 1892. 

currence in 

stump. 

4 | John A. Wyeth, | Nov.,} 28 | Male.|Chronic hip-| Recov- |The femur was so firmly an- 
New York. 1893 joint disease. | ered. chylosed to the ilium that 


force could not break them 
apart, requiring a chisel and 
hammer to effect separation. 
5 | John A. Wyeth, | Aug.,| 19 | Male./Sarcomaoflower| Died. |Rallied well from operation, but 
New York. 1894 third of fe- twenty-six hours after, his 
mur. pulse became rapid and weak, 
suggesting shock. The sur- 
geon in whose charge I had 
left the case injected two 
pints of hot saline solution, 
but the patient died forty 
hours after operation. 
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Operator. Date. | Age. 
6 | John A. Wyeth, | Oct., | 20 
New York. 1895 
7 | John A. Wyeth, | July,} 18 
New York. 1895 
Operation by 
J. A. Bodine. 
8 | Sam. H. Pinker-| 1892 | 17 
ton. 
9 | Sam. H. Pinker-} 1892 | 10 
ton, Salt Lake 
City. 
10 | Sam. H. Pinker-| 1892 | 42 
ton, Salt Lake 
City. 
11 | Sam. H. Pinker-| 1892 | 48 
ton, Salt Lake 
City. 
12 | Sam. H. Pinker-| 1892 | 17 
ton. 
13 | Sam. H. Pinker- | 1892 6 
ton. 
14 | A.M. Phelps, | Dec., 
New York city. | 1891 
15 | A.M. Phelps. | 1892 
16 | A.M. Phelps. | 1891} 55 
17 | A.M. Phelps. | 1895 | 16 
18 | A. M. Phelps. 11 
19 |Kmory Lanphear.| 1890 9 
20 |Emory Lanphear.| 1892 | 15 
21 |Emory Lanphear.| 1893 | 28 
22 |Emory Lanphear.| 1892 | 28 
23 | H.O. Walker. | 1892] 14 
24 | H.O. Walker. | 1893 21 
25 | H.O. Walker. | 1893 | young 
26 | C. B. Nancrede. | Nov.,| 32 
1892 
27 | C. B. Nancrede. | 1893 | 31 
28 | John B. Deaver. | 1890 | 20 
29 | John B. Deaver. | 1893 | 20 
30 | J. Ewing Mears. | 1892 | 10 
31] A. E. Mallock. | 1892 | 30 


Sex. Diagnosis. Result. Remarks. 
Male.|Osteosarcoma of| Recov- |N6 hemorrhage. Discharged 
femur. ered. cured, 
Male.|Osteosarcoma of) Recov-|No hemorrhage. Nothing of 
femur. ered. special interest. 
Male./Tuberculous os-) Recoy- 
titis of femur.| ered. 
Male./Tuberculous os-| Recov- 
titis of femur.| ered. 
Male.| Extensive necro-| Recoy- 
sis of femur. | ered. 
Male. Extensive necro-| Died. |Death twelve hours after oper- 
sis of femur. tion from shock; no hemor- 
rhage. 
Male./Ostitis of femur.| Recov- 
ered. 
Male.|;Compound com-| Died. |Two hours after operation, 
minuted gun- death from shock. 
shot fracture 
of femur. 
Male.|Long - standing| Recov- 
destructive os-| ered, 
teoarthritis. 
Male.|Osteomyelitis of| Died. |Death from exhaustion twelve 
entire femur. hours after operation; con- 
dition of patient so bad that 
operation contra-ad vised, but 
performed at urgent request 
of parents. 
Male./Osteosarcoma. | Recoy- 
ered. 
Male.|Osteosarcoma of} Recov- 
knee. ered. 
Male.|Osteomyelitis, | Recov- 
ered. 
Male. Osteomyelitis of} Recov- | Wyeth’s bloodless method, by 
femur. ered. which failure to control 
hemorrhage seems to me to 
be impossible.” 
Male.|Osteomyelitis of| Recov- 
femur. ered. 
Male.|Osteomyelitis of Recov- 
femur. ered. 
Fe- |Osteoma of fe-| Recov- 
male.|/ mur penetrat-| ered. 
ing sciatic 
nerve. 
Male. Osteosarcoma. | Recoy- |‘ We have in this a safe and re- 
ered. liable method for controlling 
hemorrhage which, in my 
judgment, is superior to any 
yet offered.” 
Male.|Chronic hip-| Recov- 
joint disease. | ered. 
man. |Chronic hip-| Died. Death from exhaustion in four 
joint disease. hours ; no hemorrhage. 
Male.|Osteosarcoma. | Recov- 
ered, 
Male.|Osteomyelitis of} Recov- 
femur. ered. 
Fe- |Chronic osteoar-| Recov- 
male,| thritis. ered. 
Male./Osteomyelitis of} Reeoy- 
femur. ered. 
Male.|Chronie osteoar-| Recov- 
thritis of hip. | ered, 
Male.|Chronic osteoar-| Recov- Operation lasted _ thirty-five 
thritis of hip. | ered. minutes, 
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38 
39 
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41 


42 
43 


44 


45 
46 


AMPUTATIONS. 


Operator. 


R. L. Swan. 
G. A. Baxter. 


W. B. Johnston. 


J. D, Thomas. 


Wm. F., Fluhrer. 


Charles MeBur- 
ney. 


Frank Hartley. 


Merrill Ricketts. 
C. A. White. 


W. W. Keen. 


M. J. Ahern. 
J. B. Murdoch. 


J. McFadden 
Gaston. 


A. J. MeCosh. 
F. W. Parham. 


Date. 


1892 
1891 


1892 


1891 


May, 
1890 


May, 
1890 


Mar., 
1892 
Feb., 
1893 
May, 
1891 


Jan., 
1892 


1892 


Feb., 
1892 


Nov., 
1890 


1892 


Oct., 
1893 


Age. 


19 


39 


18 


18 


34 


26 
28 
23 


30 


17 


ci) 
bad 


ee 


Sex. 


Fe- 
male. 
Male. 


Male. 


Male. 


Fe- 
male. 


Male. 


Fe- 
male. 
Fe- 
male. 
Male. 


Fe- 
male, 


Male. 
Male. 


Male. 


Male. 
Male. 


Diagnosis. 


Chronic osteoar- 
thritis of hip. 

Railroad pulpe- 
faction of 
right foot, leg, 
and left lower 


extremity as 
high as middle 
of thigh. 


Railroad pulpe- 
faction of low- 
er extremity as 
high as middle 
of thigh. 


Femoral vessels 
divided in 
Scarpa’s trian- 
gle by red-hot 
bar of iron; im- 
pending gan- 
grene. 


Result. 


Remarks. 


Recoy- 
ered. 
Died. 


Died. 


Died. 


Osteosarcoma of| Recov- 


femur. 


Osteosarcoma. 


Osteosarcoma. 
Osteosarcoma. 


Osteosarcoma. 


Osteosarcoma. 


Osteosarcoma. 


Osteosarcoma. 


Osteosarcoma. 


Osteosarcoma: 


Osteosarcoma. 


ered. 


Recov- 
ered. 


Recoy- 
ered. 
Recoy- 
ered. 
Recoy- 
ered. 


Recoy- 
ered. 


Recov- 
ered. 
Died. 


Died. 


Recoy- 
ered. 
Recov- 
ered. 


Patient rallied well; four hours 
later raised himself in bed to 
reach a glass of water, and 
instantly expired. No bleed- 
ing after operation. 


Death ninety hours after oper- 
ation from shock and exhaus- 
tion. “There was not one 
drop of arterial blood, and 
only a slight venous oozing 
from the muscular tissue.” 

Great hemorrhage from the 
accident. On seventh day 
after injury, amputation; 
death thirty-six hours later. 
No bleeding after operation. 


“As little blood was lost as in 
an ordinary amputation at 
the middle of the thigh.” 

“No other appliance that had 
been suggested for the pur- 
pose could in any way com- 
pare in utility with that of 
Dr. Wyeth’s.” 


“The operation was entirely 
bloodless.” 

Patient was up and about after 
operation, but on the twenty- 
seventh day was seized with 
pneumonia, and died five 
days later. 

Patient five months pregnant 
at time of operation. “It 
was reserved for an American 
surgeon to devise what is un- 
doubtedly the best method, 
and in fact which I think we 
can now call the only method, 
of hemostasis in amputation 
at the hip joint.” 


Death from shock twenty-two 
hours after operation. “I 
believe this method to be the 
best, and the one destined to 
supersede all other methods 
for the temporary arrest of 
hemorrhage.” 

Death on twenty-sixth day 
from septicemia, “There 
was absolutely no trouble 
from hemorrhage, and I feel 
satisfied that with this pro- 
cess all bleeding may be pre- 
vented in amputation at the 
hip joint.” 
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Diagnosis. 


Result. 


Remarks. 


Osteosarcoma, 


IM bibinatay ye of 


thigh. 


Sarcoma of 


thigh. 


Recurring _ sar- 
coma of fe- 
mur. 


Osteosarcoma of 
thigh. 
Osteosarcoma of 
triceps fem- 
oris. 
Traumatic oste- 
itis of femur; 
bedridden for 
fifteen years. 
Sarcoma of fe- 
mur. 
Sarcoma of fe- 
mur. 


Sarcoma of fe- 
mur. 


Osteosarcoma of 
femur. 
Sarcoma of knee. 


Sarcoma of knee. 


Fracture of fe- 
mur; gan- 
grene. 

Chondroma with 
sarcomatous 
degeneration. 
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Operator. Date. | Age. | Sex. 
47 | J. M. Holloway. | Nov.,| 27 | Male. 
1892 
48 | R.T. Morris, | April,| 19 | Male. 
Texas. 1894 
49 | H.H. Vinke. | Aug.,| 16 | Fe- 
1894 male. 
50 | J.S. Horsley. | Oct., | 36 | Male, 
1894 ne- 
gro. 
51 | George W. Miel.| Nov.,| 41 | Male. 
1894 
52 | F. Tilden Brown.| Dec.,| 22 | Male. 
1894 
53 | S. B. Fowler. 1890 | 54 | Male. 
54 | Robert Weir. | Jan., Male. 
1895 
55 | F. W. Murray. | June,} 18 | Male. 
1894 
56 | C. K. Briddon. | June,| 23 | Male. 
1894 
57 W. T. Bull. May, 5 | Fe- 
1895 male, 
58 Thomas R. 1895 Male. 
Wright. 
59 Thomas R. July,} 50 | Male, 
Wright. 1896 ne- 
gro. 
60 | A.Schachner. | 1895 | 55 | Male. 
61 H. H. Grant. | 1895 | 33 | Fe- 
male. 
62 | Daniel Strock. | 1894 | 85 | Male. 
63 | W. R. Stewart. | 1895 | 385 | Male. 


Sarcoma, 


Recov- 
ered. 


Died. 


Recoy- 
ered. 


Recov- 
ered. 


Recov- 
ered. 
Recov- 
ered. 


Recov- 
ered. 


Recoy- 
ered. 
Recov- 
ered. 


Recov- 
ered. 


Recov- 
ered. 
Recov- 
ered. 
Recoy- 
ered. 


Recoy- 
ered. 


Recovy- 
ered. 


Recoy- 
ered. 


Patient was discharged from 
hospital on tenth day and 
went to his home, a distance 
of seventy miles, on the 
twelfth day. 

Died eleven days after opera- 
tion from tubercular perito- 
nitis; cause of death proved 
by autopsy. “ While making 
the skin incisions it was no- 
ticed that the limb was not 
completely exsanguinated, 
and the tourniquet was re- 
tightened, after which no 
bleeding resulted.” 

Used crutches in seven weeks, 
“ Absolutely no loss of blood, 
There is probably no method 
which commends itself for 
simplicity and effectiveness 
so much as Wyeth’s.” 

* No more blood was lost than 
in an amputation through 
the thigh. It remained for 
Dr. Wyeth to so perfect these 
methods as to make this am- 
putation practically a blood- 
less operation.” 

“ A very satisfactory means of 
controlling hemorrhage.” 
“Hemostatic effect all that 

could be desired.” 


Recovery without suppuration ; 
no hemorrhage. Patient 
now living (1896). 


No recurrence up to February, 
1896. 

Pins were by mistake too small; 
they bent and caused slight 
hemorrhage. 

“So little blood was lost that 
the patient suffered scarcely 
at all from shock.” / 

Primary union; time of opera- 
tion, forty minutes. 


Lost comparatively no blood. 
Temperature 103° F. and 
pulse 120 before operation. 

First dressing six days after 
operation. 


chondroma with 
sarcomatous degeneration ; 
tumor weighed sixty-five 
pounds when removed. Oper- 
ation lasted thirty-five min- 
utes; bloodless except for 
some oozing. “ Method leaves 
nothing to be desired.” 


Enormous 


Limb pulpefied. | Died. |Railway crush; limb pulpefied, 


including upper third of 
thigh; hemorrhage entirely 
controlled; patient died of 
shock; patient bled profusel 
before admission to hospital. 
Was well November 19, 1896. 
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Operator. Date. | Age. | Sex. Diagnosis. Result. Remarks. 

64 Eugene Boise. | 1895 | 21 Fe- |Sarcoma. Recoy- |No loss of blood ; vessels nearly 

male, ered. | all tied before tubing was re- 


moved. “Method of ampu- 
tation is all that could be 
desired.” 

65 | D.C. Hawley. | 1896 | 21 |Male.|Sarcoma left fe-| Recov-|No blood was lost. Patient in 
mur, extend-| ered. bad condition at time of 


ing to within operation; fracture at femur 
four inches of had occurred before amputa- 
trochanter. tion. “Control of hemor- 


rhage perfect.” 
66 | L. L. Shropshire.| 1895 | 20 |Male,Sarcoma lower} Recoy-|Operation done in thirty min- 
ne- middle third| ered, utes; not over one ounce of 
gro.| of left thigh. blood was lost. Patient left 
hospital in two weeks. Liv- 
ing and well October, 1896. 
67 | Howard Lilien- | 1896 | 16 | Male./Chondro - sarco-| Recov- |‘ Your method was employed 
thal. ma from tro-| ered. to my great satisfaction.” 
chanter down. 
68 W. W. Van 1896 | 13 |Male.)Osteomyelitis. | Recov-|Destruction of soft parts of 
Arsdale. ered. thigh. with suppurative in- 
fection; patient was ex- 
tremely septic. 


69 |T. D. Rushmore. | 1896 14 Fe- |Sarcoma of fe-| Recov- 
male.) mur. ered. 


An analysis of these sixty-nine cases as to the efficiency of this method of controlling hemor- 
rhage shows that it was perfectly satisfactory in every instance but two: 

In Dr. Morris’s case the first incision in the skin demonstrated that the constriction was not 
tight enough. This was corrected and the operation completed without bleeding. 

In Dr. Murray’s case the pins were not of sufficient strength and yielded to the pressure, 
causing slight hemorrhage. 

Of the eleven fatal cases, five had suffered extensive injury with hemorrhage, and were pro- 
foundly in shock owing to pulpefaction of the limb and loss of blood. 

In Dr. Baxter’s case there was pulpefaction of the right foot and leg and of the entire left 
lower extremity as high as the middle of the thigh. 

In Dr. Johnston’s case the lower extremity was pulpefied as high as the middle of the thigh. 

In Dr. Thomas’s case the femoral artery had been divided in Scarpa’s space and the hemor- 
rhage had been very profuse and prostrating. 

In Dr. Strock’s case the limb was pulpefied in a railway crush as high as the upper third of 
the thigh. 

Dr. Pinkerton’s case was one of compound comminuted gunshot fracture, the patient dying 
of shock. 

The factor in these fatal cases was hemorrhage before operation, but none occurred during or 
after the procedure. In none was employed the precautionary injection into the veins of normal 
salt solution at 110° F., which should be done prior to operation in every case in which shock has 
been wholly or in good part caused by hemorrhage. 

Of the other fatal cases, Dr. Murdock’s died from shock twenty-two hours after the operation, 
as there was no other possible cause of death. Dr. Pinkerton’s case of necrosis of the femur died 
in shock twelve hours after the operation. There was no hemorrhage. Dr. Gaston’s case died on 
the twenty-sixth day after the operation from septicemia. Dr. Phelps’s case of osteomyelitis was 
very much exhausted from prolonged sepsis, and died twelve hours after the operation. Dr. 
Walker’s case was a similar one of chronic hip disease, and the patient died four hours after the 
operation. Dr. Morris’s case died eleven days after the operation from tubercular peritonitis, as 
demonstrated at the autopsy. 

My own fatal case died partly from shock, yet after the operation he was in better condition 
than any of my other patients. Twenty-six hours later, while I was absent from the city, my 
assistant, for what he took to be symptoms of shock coming on, injected two pints of hot saline 
solution. This patient has lost no blood. The quantity of blood forced out of the limb into the 
trunk in a patient otherwise plethoric threw more work upon the heart than it could accomplish. 

In the forty cases of sarcoma for which amputation was done there were four deaths—10 per 
cent; in the twenty-two cases of inflammatory bone disease, three deaths—13°6 per cent. 
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The method of amputation at the hip joint just given has been tried 
for a sufficient number of times and by operators of varying experi- 
ence to determine the success of the method. If for any reason it can 
not be applied, I would recommend the method of Estes, of gradual 
dissection, tying the vessels as the operation proceeds, making digital 
compression over the pubic rim when the femoral vessels are divided 
until they are secured. The method of opening the abdominal cavity 
to permit the introduction of two or more fingers to make digital com- 
pression of the aorta is not, under ordinary conditions, a justifiable 
operation. . 

As an indication of the low mortality rate after amputations done by 
an experienced operator by modern surgical methods, the statistics of 
Dr. Estes are of great value: Of 307 single major amputations, 27 died, 
or 8°79 per cent, and these include 13 fatal cases which were in exceed- 
ingly grave condition at the time of operation. In the last period of 
six years, in which precautionary measures were carried out to prevent 
hemorrhage and the operation deferred until the condition of acute 
anemia was somewhat relieved, there were 180 single major amputations 
and only five deaths, or 2°77 per cent mortality, including six hip-joint 
amputations. 

Dr. John F. Erdmann, of New York, in the ‘‘ Annals of Surgery,” 
September, 1895, gives 703 amputations done in Bellevue, New York, 
Roosevelt, St. Luke’s, Mount Sinai, Chambers Street, German, and Pres- 
byterian Hospitals between 1884 and 1894, with 109 deaths—15‘5 per 
cent—including among these 18 hip-joint amputations with 8 deaths— 
44°4 per cent; shoulder amputations, 24 cases with 6 deaths—25 per 
cent. 


| Amputations. Deaths. Per cent. 
WNCRIGK EMSs IE. eRe oh Ce anda ae ee 7 ae 
I ORESTII ene ees ice Meta ke eh ok te ee eM eee qa 1 1°4 
ARNIS We coer ue My icssces os eine oy atc. Re cee ate 6 oy ates 
PACE THe seticte cove ct hare ieee heat tena, ta eer ee RE eae 88 16 18°0 
OMG SI Ban As ee acta, neler Sie en eae 24 6 25°0 
TOOU Reece etn cars Sach Steae Oe nee CO CRO 64 5 7°8 
Leg baa eReraNeae erat Oval CTO AAU a ote er ae 156 19 12:0 
Knee Notts tes Ar ne BN ances ters i ea Eee 46 6 13-0 
CSO concent eyes tcfaiels eee ae UE atone ee eee 223 48 21°5 
DTD socpate cas oe SNe So) What OSs 8 cee sek ere 18 8 44°4 
Gta ysis ciedsce os truer ake Pees en ea 703 109 15°5 
| Freshly : Average 
| traumatic | Average Deaths. age at Per cent. 
cases. age. death. 
| ————_—_ | — 
Sa stoRISSO. se cccs ere eee ee ee / oie art | 34 12 43 pda) 
alfclol! tite fw to}: F: Sasa Seema petted! (ea ad | 20 | 35 4 58 20°0 
Cases. Deaths. Per cent. 
166016 1880...’ . bon. te eu eee eee i a 19 16 


1880 to 18040. | 61 9 14 


™ 
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The following tables, from Ashhurst’s Surgery, are given to show the 
diminished ratio of mortality between the method of to-day and that of 
thirty years ago: 


I. Summary of Seventy-one Cases of Hip-joint Amputation for Injury in Civil 
Practice by Old Methods. 


NATURE OF OPERATION. Recovered. Died. Total. eo cae. 
ENT i epee Paneer t Nc cicicl Sei aioldia die e/a) ciel oicla aise « dies 6 25 31 80°6 
MEIC OIC cance aiarsine neon serene cceeeenesees 5 7 12 58°3 
Secondary......... Gen eww nese seneceenceteseses 5 6 11 54°5 
Reamputation of thigh stump.................... 4 1 5 20°0 
PTT CRIM RO arte calc tin Gelsleaeicalec ga cee cass 4 8 12 66°6 
MGTAeMUNGDET OGASES).\..ooacls cc etic ete se te 0c 24 47 7 66°71 


Il. Summary of Two Hundred and Seventy-six Cases of Hip-joint Amputation 
jor Disease by Old Methods. 


NATURE OF OPERATION. esa Died. Dee Total. aimee 
minputdtion of entire limb............5-..0606-- 136 95 14 245 41-1 
Reamputation of thigh stump.................. 20 10 il 31 33°3 
Sinus lemimMbenr Of CASCSins sfeccccacle cious esc 156 105 15 276 40-2 
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CHAPTER XIII. 


SURGERY OF THE LYMPHATIC VESSELS AND GLANDS, VEINS AND 
ARTERIES. 


THE pathology of the lymphatic vessels closely resembles that of the 
veins, with which they are intimately associated. The history of the two 
systems is practically identical. One essential point of difference having 
a pathological significance is that the lymphatic vessels are closed tubes, 
since at varying intervals in their route to the center each trunk breaks 
up into smaller branches until they end in capillaries in the substance of 
a lymphatic gland. It is believed that there is no direct communication 
between the afferent and efferent vessels in these glands. It follows that 
infectious material passing into these vessels can not rapidly enter the 
systemic circulation. Each gland is a sieve which retards and often 
arrests its progress and modifies its effect. With the veins, however, 
there is no resistance to rapid, direct systemic infection, often with wide- 
spread metastases. 

Lymphangitis means an infection of all the structures which make 
up the wall of a lymph-carrying vessel. The endothelial lining, the 
muscular and connective tissues are alike involved. Hypereemia and 
cell proliferation occur, and there may be coagulation of the lymph and 
occlusion of the ducts. Should the organism be pyogenic in character, 
suppuration is present. Phlegmon of the fingers resulting from pyogenic 
infection, so frequently met with (especially in careless surgery), is a 
type of suppurative lymphangitis, while that variety which results from 
infection with the Streptococcus erysipelatis is a typical non-suppu- 
rative lymphangitis. Inflammation of the lymph ducts is rarely of trau- 
matic origin, and while inflammatory changes evidently result from an 
injury, as a blow upon the skin which bruises the part, yet this form of 
non-infective inflammation rarely comes to the notice or care of the sur- 
geon. Itis the infective lymphangitis which is of great surgical impor. 
tance. 

The symptoms of acute infective lymphangitis, while varying in 
intensity proportionate to the virulence of the infection and the con- 
dition of the tissues infected (normal or diminished resistance), are the 
same in essential features in every case. Following an inoculation 
with any septic matter, within a few hours there is a sense of uneasi- 
ness and burning in the immediate vicinity of the wound. Pain is not 
usually severe until the swelling is well marked. At the end of from 


twenty-four to thirty-six hours the injection of the superficial vessels 
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which lead from the local inflammation toward the center may be recog- 
nized. These red lines give a peculiar sensation to the touch. While 
the outline of the vessel can rarely be made out by palpation, there 
is often an appreciable thickening and tension in the tissues immedi- 
ately over and around it. Pain is present in some instances, while in 
others even direet and strong pressure causes little or no disturbance. 
When the nearest gland or plexus is reached by the inflammatory pro- 
cess, by pressure upon these a sharp sense of pain is experienced. The 
febrile movement, which may ensue within twenty-four hours, though 
usually not well marked at this early period, is generally introduced by 
a chill or a series of chilly sensations, characterized by pallor and the 
“‘nicked-goose’’ roughness of the skin. The temperature rises rapidly 
above the normal, and may reach a high degree. Nausea, vomiting, 
delirium, and the train of symptoms which accompany septicaemia may 
follow; but this is, fortunately, the exception. If the conditions are 
unfavorable to the progress of the disease, the temperature declines 
gradually, resolution occurs, and the symptoms of inflammation dis- 
appear in from one to two weeks. 

In the diagnosis of lymphangitis it is well to bear in mind that in 
phlebitis the lines of red discoloration are wider than in the disease 
under consideration, that there is a more general condition of cedema, 
that the lines of inflammation follow well-known and appreciable veins, 
that these veins are very painful to pressure, and that they are easily 
recognized as hard, semi-elastic, knotty cords. 

The treatment of acute infective lymphangitis is local and general. 
Cold applications in the early stages are preferable, and, in general, more 
agreeable to the patient. An ice bag, cold rubber coil, or cold cloths 
will suffice. The part affected should be kept in perfect repose. The 
point of infection should be freely incised, and hot aseptic poultices 
applied, in order to induce suppuration and to favor the discharge of 
pus. If the infection is evidently traveling along the lymphatics, any 
points of induration should be incised or punctured, in order to give vent 
to septic matter. If complicated with general cellulitis and great ten- 
sion, parallel incisions should be made to prevent gangrene. It is 
important to regulate the alimentary apparatus and to support the 
patient’s tissues with the best nourishment, pure air, and cheerful sur- 
roundings. 

Subacute or chronic infective lymphangitis is associated with general 
systemic infection, as in syphilis and tuberculosis. 

Adenitis (inflammation of the lymphatic glands) always exists with 
infective lymphangitis. In acute infective adenitis the inflammatory 
changes go on with extreme rapidity. The cells of the reticulum and 
endothelia proliferate rapidly, and the presence of pyogenic organisms, 
with their well-known property of liquefying the tissues, produces sup- 
puration. The necrosis of tissue is facilitated by the great pressure 
which rapid cell proliferation causes within the non-elastic, resisting cap- 
Sule of the gland. 

The symptoms are a sense of soreness and tension, sharp throbbing 
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pain, increased on slight pressure, swelling, and redness of the super- 
jacent skin. The suppuration commences in the center of the gland, and 
gradually extends until the tissues around are involved. The constitu- 
tional symptoms are similar to those given in lymphangitis. If the in- 
flammatory process be of the subacute form, the enlargement is more 
eradual, and pain and the other symptoms of acute adenitis are absent, 
Later in the history of this process fatty and caseous degenerations may 
occur, ending in resolution. In chronic adenitis the tumors are more 
solid and firmer to the touch, since the enlargement is due in greater 
part to the proliferation and hyperplasia of the connective-tissue stroma. 

In the treatment of acute adenitis perfect quiet must be enforced. 
Local applications are indicated as in lymphangitis. If suppuration is 
evident, early incision is indicated. Frequently one after another of the 
glands ina group breaks down in the process of suppuration, forming 
sinuses which undermine the neighboring tissues, when it is necessary 
to lay each abscess open freely and scrape out every particle of diseased 
tissue with a Volkmann’s spoon. Thus treated, the wound should be 
packed with sterile gauze, and treated as an open wound throughout. 
If recovery does not follow, a thorough dissection should remove the 
diseased glands. 

Tuberculous adenitis is not only one of the most important forms of 
lymphangitis, but a lesion scarcely second to any in the domain of sur- 
gery, since it is an exceedingly frequent form of tuberculosis, ultimately 
ending fatally in all cases, and requiring for its relief a timely and thor- 
ough surgical extirpation. While it may be met with in any part of the 
body, it is vastly more frequent in the glands of the neck beneath the 
jaw and in the chain of lymphatics following the deep jugular vein. The 
bacillus tuberculosis, as already given, finds an entrance to the lym- 
phatic channels through an abrasion of the buccal cavity or face, and trav- 
els along these channels, producing a mild form of lymphangitis, which 
rarely attracts the attention of the patient until the germs, reaching the 
substance of the gland, find their progress arrested and conditions suit- 
able for development. They immediately precipitate an inflammatory 
process of mild type, in which all the cells of the gland take part, pro- 
ducing, as given in the chapter on tuberculosis, ‘‘ giant cells,” epithelioid 
and the so-called lymphoid cells. In a short while the organisms in 
the center of the various nodules perish for lack of food, the younger 
generations growing in the periphery of the inflamed area until the 
capsule of the gland itself is attacked, leaving in the nodules. which 
undergo caseous degeneration, the spores of tuberculosis. These may 
lie dormant for a long period and reproduce the disease when the 
capsule ruptures and favorable conditions are found for their prolifera- 
tion. Occasionally the process may arrest itself before the capsule is 
involved, or until the investing membrane becomes so thickened and 
indurated that no exit can be found for their further march. At times 
these undergo calcareous degeneration in the effort to include the infect- 
ing organisms. When mixed infection occurs, an acute inflammation 
and suppuration is established with all the symptoms of acute adenitis. 
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The symptoms of tubercular adenitis are a gradual and persistent enlarge- 
ment of the lymphatic glands, directly in line of that part of the body ex- 
posed to infection, usually, as stated, in the neck. I have met with 
tubercular infection of the mammary glands through the nipples in 
which the pectoral lymphatic glands were first involved. They may be 
slightly tender on pressure ; more frequently do not give pain on touch 
unless pyogenic infection has occurred, when they are exquisitely sensi- 
tive. The treatment demands early and thorough extirpation ; and, in 
the present light of science, the obligation of the surgeon can be conscien- 
tiously discharged only by advising this. 

The adenitis of syphilis is due in like manner to a subacute inflamma- 
tory process in which the so-called lymphoid cells predominate. It 
does not require surgical interference, but disappears with the proper 
treatment of the constitutional disease. 

In addition to the simple enlargement of the lymphatic glands due 
to pyogenic infection (simple infectious lymphoma), tubercular and 
syphilitic lymphomata, and lymphosarcoma, there are two interesting 
and rather obscure varieties which may be classified as lewcamic lympho- 
ma (‘‘ Hodgkin’s disease ”) and malignant lymphoma (Billroth’s disease). 
By some writers these two diseases are considered identical, and it is 
difficult to differentiate them by a microscopical study of the glands in- 
volved, but there are certain clinical features which separate them widely 
enough to justify the classification above given. 

In Hodgkin’s disease, as in Billroth’s, young adults from twelve to 
twenty-five years of age are most frequently affected. The glands in any 
part of the body may be the seat of lesion in Hodgkin’s disease, and 
from the beginning point of invasion, as a rule, the lymphatic glands of 
the entire body are progressively involved. The skin becomes pale and 
waxy, the spleen enlarged, various lymphatic nodules become closely 
merged together without inflammation, and lymphatic tissue metastases 
occur in the spleen, lungs, liver, and other organs. The red blood disks 
are greatly diminished, and there is not only a comparative but an ac- 
tual increase in the number of leucocytes. There is no pain except that 
due to pressure. 

In Billroth’s disease the lymphatic glands of the neck are, as a rule, 
alone involved. Occasionally those of the axilla have been seen to be 
affected coincident with those of the neck ; but even in these cases the 
disease is limited to this region and differs from Hodgkin’s disease in 
this clinical feature. The anatomical changes in the glands are seem- 
ingly identical with those of Hodgkin’s disease, but metastases in the va- 
rious organs have not been observed, and, as will be seen in considering 
the treatment, the one will yield quite readily to remedies, while the 
other is hopeless from its incipiency. 

In the treatment of Hodgkin’s disease little can be done by reason 
of the fact that constitutional treatment is of no avail, and the wide- 
Spread dissemination of the enlarged glands renders local injections im- 
practicable. 

The following interesting and typical case was recently treated in my 
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clinic at the New York Polyclinic Medical School and Hospital by Prof. 
J. A. Bodine. The patient, a girl, nineteen years of age, had noticed 
commencing enlargement of the cervical glands. This was at first con- 
fined to the left side, but gradually invaded the glands of the right side, 
These were firm, slightly elastic, and movable upon the underlying struc- 
tures as well as the skin. The submaxillary space on the left side was 
soon entirely filled with the nodes, and there was great deformity. She 
had been operated upon in another clinic, under the mistaken diagnosis 
of tubercular lymphoma, and a number of glands were removed. Re- 
currence took place within a few months, and no further operative meas- 
ures were undertaken. ‘Two years later she came to my clinic on account 
of the dyspnoea caused by pressure. The case seemed hopeless, but the 
following treatment was instituted, consisting of injections of a one-per- 
cent. solution of arseniate of soda (gr. ivss to 3j of distilled water). In 
addition to this she was given every day twenty to thirty drops of Fow- 
ler’s solution by the mouth. Two or three times a week, at stated inter- 
vals, from three to ten minims of the solution were injected into the sub- 
stance of the various enlarged glands. She received never more than ten 
minims of this solution at one sitting, in which not more than three injec- 
tions were made. The greatest possible care was taken to prevent infec- 
tion. The syringe used was made perfectly sterile by boiling, as was 
also the needle, the skin thoroughly prepared, and a fresh solution made 
of distilled water was employed. The nodes gradually disappeared, and_ 
in the course of six months the patient was seemingly cured. 

Owing to accidental infection, two glands suppurated, and small ab- 
scesses were opened and the broken-down tissues removed by clean 
dissection. 

Filaria (sanguinis hominis).—The presence of this parasite in the 
lymph channels often leads to obstruction and serious pathological 
changes in these vessels and the contiguous tissues. From the par- 
ent nest in the lymph canals the crop of organisms escape into the 
blood vessels. In the blood they are rarely detected during daylight, 
but in the night, especially several hours after dark, they leave their 
hiding places in the deeper viscera and invade the general circulation. 
The filaria, about 4 of an inch long and constantly in motion, is the 
embryo of the filaria Bancrofti, which is found only in the lymph chan- 
nels. The parent female is about three and a half inches long and very 
slender. The male has not yet been accurately studied. The disease is 
usually contracted from water, where the ova have been deposited by 
mosquitoes and other blood-sucking insects. The filariee in the blood 
do not produce any particular symptoms, but the longer organisms which 
lodge in the lymph ducts produce obstruction, inflammation, connective- 
tissue hyperplasia, extravasation of lymph, and general thickening and 
swelling of the parts, known as elephantiasis. There is no known method 
of relieving the body of these parasites. It is probable that, as with 
other parasites of the blood, they may be destroyed by a prolonged high 
temperature, as in typhoid or remittent fever. 

Wounds of the lymphatic vessels may occur in common with solu- 
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tions of continuity in other tissues. The escape of lymph, and occlusion 
of the vessels involved, back to the first collateral branch, is the rule, as 
with the blood vessels. If the vessel be large, as when the thoracic duct or 
the deeper channels of the leg are divided, the ligature or compression of 
the distal end is necessary to prevent a lymph fistula. It has been dem- 
onstrated that the lymph and chyle can be carried into the circulation 
by collateral routes, after occlusion even of the thoracic duct. 

Varicosities occur at times in the lymphatic vessels, as in the veins. 
The causes and treatment are essentially the same. Asa result of ob- 
struction, in some instances, cystic dilatations occur, which, according 
to Bellamy, are usually found in the tongue, lips, and about the neck. 
Hydromata of the neck are at times congenital. In their structure they 
are trabeculated, the caverns filled with lymph. The location is beneath 
the occiput, and the tumor is symmetrical, the cyst of each side of the 
median line being lined with lymphatic endothelia. 

New formations of lymphatic vessels occur occasionally, and blood 
vessels developing in these give rise to a mixed new growth, known as 
lympho-angeioma. 


PHLEBITIS. 


Phlebitis means an inflammation of the tissues which form the walls 
of a vein. Endophlebitis, mesophlebitis, and periphlebitis are terms 
used to designate the inflammatory process involving respectively the 
inner, middle, and outer layers of the vessel wall. This process involves 
a tubular structure, made up in general of an inner layer of flat, polygo- 
nal cells (twnica intima), the middle layer (media), composed chiefly of 
elastic tissue, and the outer layer (externa), containing elastic loops, 
connective tissue, and unstriped muscle. Blood vessels and nerves 
traverse the outer and middle tunics, following the connective-tissue 
bundles. 

The cells of the lining membrane are smaller than the arterial endo- 
thelia, and are imbedded in a fibrillated, intercellular substance (Cornil 
and Ranvier). The elastic and muscular tissues are less developed than 
in the arteries (Heitzmann). These are so irregularly arranged that any 
division into middle and external coats is, in great part, artificial and 
imaginary. Moreover, many of the veins contain no muscular tissue, 
while their connective tissue varies in quantity in different parts of the 
body. The sinuses of the dura mater, the veins in bones, and those of 
the retina have no muscular fibers, while the jugulars, subclavians, and 
ven cave have a relatively small quantity, or are entirely devoid of this 
tissue. Again, the arrangement of the muscular tissue differs in differ- 
ent veins. The inferior vena cava, the portal and renal veins have an 
inner, circular, and an external, longitudinal layer, while the femoral and 
popliteal veins have the longitudinal fibers more internal. This tissue is 
still more complicated in the saphenous veins, where the internal layers 
are arranged longitudinally, with a number of alternating, or transverse 
and longitudinal, layers placed externally to these. 

The elastic layer begins immediately external to the basement sub- 
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stance which supports the endothelial layer, and is here somewhat iso- 
lated and well defined ; but from the external surface of this central, 
elastic lamina springs a network of elastic fibers, through the loops and 
in the meshes of which are woven the muscular and connective-tissue 
fibers. 

The vasa vasorum follow the connective-tissue bundles in their distri- 
bution to the tissues of the wall down to the elastic layer. Nerves from 
the sympathetic system have been demonstrated in the larger veins. 

The valves are delicate reduplications of the internal coat, having 
a well-defined, elastic reticulum, especially on their distal or convex sur- 
face (Heitzmann), and muscular fibers at the point of attachment to the 
venous wall. 

The vascular area—the outer and middle layers—is first concerned in 
the inflammatory process. The endothelial tunic, as a result of these 
structural changes, is subsequently involved. It then appears cloudy, 
thickened, and rough, and may become separated in shreds (Frey). 
In the vascular area, during the earlier stages, the capillaries of the vasa 
vasorum become swollen, the white corpuscles migrate into the extra- 
vascular spaces, and the normal connective-tissue cells are stimulated 
into proliferation, resulting in a thickening of the wall, due to the pres- 
ence of these embryonic cells and the excessive: hyperemia. As in 
arteritis, the vitality of the endothelial tunic becomes impaired, and it 
is more or less projected into the cavity of the vein, the cells of this 
tunic undergoing proliferation. After a few days granulation buds push 
out from this embryonic tissue of the endothelia, and new capillaries are 
developed in the granulation masses, anastomosing and becoming a part 
of the circulation of the vasa vasorum, as well as leading into the coagu- 
lum which occupies the caliber of the vein. 

At the point of contact of the outer surface of the thickened endo- 
thelial layer with the internal surface of the middle (elastic) layer, large 
sinuses are developed, which receive the blood from the capillaries of the 
middle tunic. These sinuses are lined with an endothelial layer, which 
rests upon the contiguous connective tissue. From these larger vessels 
fine capillaries are given off, which permeate the thickened internal layer, 
and some of these also pass into the organizing coagulum. 

When a thrombus, caused by the sudden coagulation of the blood in 
a vein, is examined in its recent state, it is found to be composed of suc- 
cessive lamine of fibrin and corpuscles, and the more recent of these 
Jamin are external. When the vein is first occluded by this sudden 
coagulation of the blood, the pressure from behind is so great that the 
coagulum is compressed toward its center, while the current, more and 
more impeded in its progress, flows between the periphery of the clot and 
the inner surface of the vessel, adding, layer by layer, fresh deposits of 
coagulation upon the thrombus. A microscopical examination of such 
thrombi reveals a vast number of white corpuscles in various stages of 
fatty degeneration, with layers of fibrin intervening. 

Experiments have shown that-not only does the inflammatory process, 
by reason of its invasion of the intima, produce changes in the blood 
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which lead to stasis, but that there may be also a dangerous endosmosis 
of septic matter, which is swept along toward the heart and lodged in the 
capillaries of the various organs (emboli), producing infarctions, abscesses, 
and, almost invariably, irreparable damage (septicemia with metesta- 
sis). The adhesion of the intima, and the formation of a fibrinous clot— 
which may completely occlude the vessel (occlusion thrombus), or may 
merely plaster over the endothelial tunic (peripheral thrombus)—are 
efforts toward prevention of this endosmosis. 

The process of repair in tissues capable of successful resistance, in 
venous inflammation, is one of organization of the embryonic cells, fibril- 
Jation, and contraction, resulting in partial or complete occlusion. In 
tissues of low and impaired vitality, infection not infrequently occurs, 
with pus formation, usually terminating in death. Microscopical sec- 
tions from such specimens of phlebitis show that the leucocytes and em- 
bryonic cells have undergone retrogressive changes, and that the tissues 
are infiltrated with pus corpuscles. Necrotic spots are not infrequent, 
often opening into the caliber of the vessel. 

Since phlebitis is a frequent cause of thrombosis, and since venous 
thrombosis is the most frequent form of intravascular coagulation, a 
consideration of this process must naturally find a place here. Virchow 
has endeavored to show that primitive phlebitis is extremely rare, and 
that, when a clot is produced in a vein which is inflamed, the coagula- 
tion has more often preceded than followed the inflammation. Cornil 
and Ranvier do not accept this theory. 

Fibrin, the immediate factor in coagulation of the blood, does not 
exist as such in the normal condition of this fluid. Under healthful con- 
ditions, the blood would circulate always without any deposit of fibrillated 
fibrin in the economy. 

So delicate, however. is the sensibility of the blood to mechanical 
irritation or hindrance in its flow, that the slightest injury or roughen- 
ing of the endothelial lining membrane may produce a deposit of fibril- 
lated fibrin. A delicate needle, or wire, or thread, thrust into the lumen 
of a healthy vessel, precipitates coagulation upon the foreign body. The 
white corpuscles are found clustered in great numbers on the foreign 
body, and, when the mass is examined with the microscope, the cor- 
puscles seem to serve as starting points for the development of fibrin 
(Reichert). 

A number of theories have been advanced toaccount for the coagu- 
lation of the blood. The views indorsed by Ballance and Edmunds in 
their classical work on ‘“‘ Ligation in Continuity ” (page 145) is that of 
Hammersten: ‘‘that coagulation is due to the action on the fibrinogen 
of the blood plasma of a ferment derived from the lethal disintegration 
of blood-platelets, a special variety of white blood-corpuscles of small 
size.” 

Syphilitic Phlebitis.—Mr. Hutchinson has called attention to the 
very few cases of syphilitic phlebitis which have been recorded, and 
yet he says that most surgeons are familiar with the fact that inflam- 
mations around varices, and even about otherwise healthy veins, are 
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not infrequent in syphilitic subjects.* Mr. Hutchinson further says: 
‘‘T think also that I have seen several cases in which the thrombosis 
and phlebitis were attended by other conditions sufficiently peculiar to 
justify a belief that they were of specific origin. In some there has 
been great excesses of inflammation, a large hard mass forming in the 
cellular tissue, and threatening to slough, much as subcutaneous gum- 
mata often do. These cases are much benefited by the iodide of po- 
tassium, so far as prevention of sloughing is concerned, but the throm- 
botic plugging remains.” + 

Gouty Phlebitis.—Subjects (says Mr. Bryant) who are gouty from 
hereditary or acquired causes are liable to phlebitis. Paget has described 
the affection in his ‘‘ Clinical Lectures,’’ and Mr. Gay has written upon 
it. Insuch cases the phlebitis may have no intrinsic characters by which 
to distinguish it, yet not rarely it has peculiar marks, especially in its 
symmetry, apparent metastases, and frequent recurrences. Like other 
forms, it is more common in the lower than in the upper extremities, yet 
it may be found anywhere. It affects the superficial rather than the 
deep veins, and often occurs in patches, affecting on one day, for ex- 
ample, a short piece of the saphenous vein, and the next another por- 
tion of the same vein, some other distant vein, or a corresponding piece 
of the opposite vein. 

The inflamed portions of the vein usually feel hard and are painful to 
the touch. The soft parts covering the vein become slightly thickened, 
and often have a dusky, reddish tint. When the deep veins are involved, 
cedema appears, with the well-recognized results of obstruction : the limb 
becomes big, clumsy, featureless, heavy, and stiff; its skin is cool, and 
may be pale, but more often has a slightly livid tint, which may be recog- 
nized by comparison with the other limb; and it has mottlings from 
small cutaneous veins, visibly distended. The limb, thus enlarged, feels 
cedematous throughout, but firm and tight-skinned, not yielding easily 
to pressure, and not pitting very deeply. 

The constitutional symptoms associated with this affection vary from 
some slight febrile condition to those met with in acute gout. Complete 
recovery may take place in this as in other forms of phlebitis, the veins 
becoming pervious in some cases and obstructed in others. The risks of 
embolism are also the same (Bryant). 

Causes and Clinical History of Phiebitis.—The classification of — 
phlebitis as trawmatic and idiopathic is not strictly scientific. It would 
be better to consider it as non-infective and infective. A traumatic 
phlebitis may belong to one or the other variety. As infective phlebitis 
would be classed all forms which are due to the presence of pathogenic 
organisms, such as suppurative and tuberculous phlebitis ; while that form 
which occurs, although rarely, in syphilis, known as syphilitic phle- 
bitis, and the lesion classed by Mr. Thomas Bryant as gouty phlebitis, 
might, in the present state of our knowledge, be considered as phlebitis 
due to irritation and disturbed nutrition of the venous walls from the 
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blood charged with toxic (chemical) products. Traumatic phlebitis may 
be caused by partial or complete solution of continuity of the venous 
walls from a blow or penetrating wound, or by violent muscular action 
and pressure, as in lesions of the popliteal vein, from forced flexion of 
the knee, or varicosities of the lower extremities where great strain or 
tension is caused by gravitation of blood and the inability of the heart 
to force it toward the center. The inflammation of the uterine sinuses 
during and after parturition, which Cornil and Ranvier named ‘‘spon- 
taneous phlebitis,” is now known to be a form of infective inflammation 
of the sinuses due to the entrance of septic organisms. Won-infective 
phlebitis scarcely demands special consideration, for, unless infection 
occur, the inflammatory process is so simple that the normal condi- 
tion is quickly restored without appreciable disturbance. 

Infective or septic phlebitis is, however, one of the most serious of 
the surgical diseases. It may involve one or more veins, and the process 
travels with the vessels in the direction of the heart. The vessels be- 
come swollen, tense, and resemble the normal veins when the return 
circulation is arrested, although more cordlike in feel and less elastic. 
They may be traced by the dull-red color of the skin immediately over 
the diseased veins. Pain is constant and is rendered intense by pres- 
sure. ‘he cedema of the parts on the distal side of the lesion is in pro- 
portion to the obstruction to the return circulation caused by the inflam- 
matory process, and the infiltration of the perivascular tissues. The 
febrile movement varies with the violence of the attack, the rapidity of 
its progress, the intensity of the septic process, and the capacity of the 
tissues to resist invasion. 

Treatment.—Positive and complete rest is the first great essential. 
Manipulation or movement is always dangerous, since interference will 
not only exaggerate the inflammatory process, but may possibly cause 
the separation of thrombi, which lodge in the lungs, or are dissemi- 
nated generally through the tissues, producing septiceemia with metasta- 
ses. If the disease should assume the suppurative form, the inflamma- 
tion being diffuse and the cedema extensive, free incisions should be 
made parallel to the veins in order to relieve tension and secure drain- 
age. To such wounds the balsam-oil mixture of Van Arsdale should be 
applied, or a moist 1-to-5,000 bichloride dressing, with warm irrigations at 
intervals, until the more urgent symptoms have disappeared. Careful 
attention to the alimentary canal, good feeding, and a free supply of 
fresh air will complete the constitutional treatment. When an ex- 
tremity is involved, it should be slightly elevated to favor the return 
circulation. 


ARTERITIS. 


‘Arteritis is a term applied to an inflammatory process which in- 
volves the entire thickness of the arterial wall. When the inflammatory 
change is confined to the inner coat, or intima, it is designated as endar- 
teritis ; when to the outer coat, or adventitia, as periarteritis ; and when 
to the middle coat, or media, as mesarteritis. 
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Endarteritis, which does not rapidly disappear soon after its incep- 
tion, is apt to result in lesions of the media and adventitia, and in like 
manner a lesion of the external tunic will in all probability involve, by 
the extension of the morbid process, the other coats. 

There are, however, certain well-defined exceptions. Endarteritis is, 
as an isolated lesion, capable of demonstration. We shail see that a 
superficial inflammation of the endothelia, with its resultant fatty de- 
generation, is not infrequent. And since atheroma and other arterial 
lesions are due to interference with the blood supply through the vasa 
vasorum, or to defect in the quality of the blood distributed to the ad- 
ventitia through which the vessels ramify, we must recognize a periar- 
teritis as the initial stage of this lesion. 

Inflammation may be established in any or all parts of the arterial 
system. One form of arteritis will involve the larger trunks, while an- 
other will pass these without molestation, and establish itself in the dis- 
tant arterioles. Simple endarteritis is most apt to occur in the aorta and 
arteries of the second magnitude, while syphilitic arteritis, the most 
marked feature of which is an endarteritis, may attack the larger trunks, 
but chiefly confines itself in its later manifestations to the small and 
smallest arteries. | 

The internal coat of the larger arteries is composed of two parts: 1. 
An endothelial lining membrane, consisting of a single layer of flat, po- 
lygonal, nucleated cells, slightly elongated in the axis of the vessel ; in 
edge view, these cells appear spindle-shaped, on account of the elevation 
of the nucleus at its center (Heitzmann); 2. A subendothelial layer of 
flattened, nucleated, anastomosing cells resting in a fibrillated basement 
substance, the direction of the fibrille being generally parallel with the 
long axis of the artery (Cornil and Ranvier). There are no vessels in the 
middle and internal coats. In the external coat are found arteries, capil- 
laries, veins, lymphatics, and nerves. 

Pathogeny of Arteritis.—The causes of arteritis are numerous. A 
frequent form is that resulting from injury, and known as ¢trawmatic 
arteritis. The pathogeny of non-trawmatic (idiopathic) arteritis em- 
braces every form of dyscrasia. It follows in the train of syphilis, 
tuberculosis, rheumatism, gout, alcoholism, and nephritis, or any chronic 
morbid process which poisons the blood or impairs its nutritive qualities. 
These varieties will be considered under special headings. 

The sequele of arteritis, as far as the arteries are concerned, may be 
fatty infiltration or degeneration, atheroma, secondary calcification, oc- 
clusion, dilatation, aneurism, ulceration, and rupture. Remotely, there 
may occur partial or complete loss of function of the organs beyond 
the lesion, and partial or general necrosis or necrobiosis. I shall con- 
sider arteritis under two great heads, trawmatic and non-traumatic, sub- 
dividing these as their pathogeny or pathology may justify in the con- 
sideration of each separate type. 

I. TRAuMATIC ARTERITIS.—Arteritis may result from violence, either 
from without or within. External violence will produce an inflamma- 
tion of all the tunics of an artery, in the majority of cases, while vio- 
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lence from within is more apt to cause an endarteritis. Arteritis from 
external causes is never an uncomplicated injury. The perivascular 
tissue is of necessity involved in the inflammatory process. In the arte- 
ritis resulting from deligation of an artery, from the forcible compression 
of a vessel, as in bending the knee, from the pressure of a tumor, or 
from a blow in the track of the artery, there is always an accompanying 
inflammation of the surrounding, injured tissues. 

The pathology of traumatic arteritis does not differ greatly from the 
inflammatory process which occurs in other vascular tissues. Immedi- 
ately following the injury there is a marked increase in the vascularity 
of the adventitia. The vasa vasorum become swollen, the white blood- 
corpuscles crowd into the capillaries, and pass into the extra vascular 
spaces, while a rapid proliferation of the normal cell elements of the 
arterial tunics takes place: The connective-tissue cells of the adventitia 
and the flat and polar cells of the intima all take part in this process. 
The walls of the vessel become abnormally thickened, while, owing to 
the projection inward of 
the intima, the caliber of 
the vessel is diminished. 
If the intima has been 
broken or bruised by the 
injury, the encroachment 
upon the caliber of the 
vessel will be more rapid, 
for, inaddition to the mass 
of embryonic tissue push- 
ing into the lumen of the 
artery, there will be a de- 
posit of fibrin upon the 
roughened and projecting 
internal tunic. The white 
corpuscles in the passing 
blood current adhere to the 
inflamed surface, while the 
disintegration of the blood 


platelets precipitates the Fie. 286.—Traumatie arteritis. Transverse section of the carotid 


] artery of a dog, fifteen days after ligature; 6, granulation 
fibrin to form a coagulum. Bes Canned from projection of the intima. In the center of 


This coagulum is found to the ficure one of these buds has been completely cut across ; 
: Fe m, portion of the media modified by the inflammatory pro- 
consist of alternate layers cess; ¢, adventitia; V V, vessels cut across, one of which is 
f ] ° newly formed in the intima. Magnified 15 diameters. (After 
or leucocytes and fibrin. Cornil and Ranvier.) 
In the meantime, if the 
inflammation be not so severe that rapid necrosis occurs from the sudden 
arrest of the blood supply through the vasa vasorum, new-formed capil- 
laries push through the mass of embryonic cells, into the “ ranulation 
‘ee g x ) 
buds” which project into the lumen of the vessel (Fig. 286). 
This form of arteritis may result in permanent occlusion of the vessel 
(endarteritis obliterans), or the function of the artery may be restored. 


If occlusion occurs, it results from the organization of the embryonic 
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cells into a new tissue which undergoes fibrillation and contraction (a 
process of cicatrization) to such an extent that the new-formed capillaries 


are more or less occluded, and the artery shrinks to become a fibrous 
cord (Fig. 287). Or the 


coagulum may undergo 
fatty degeneration, and 
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biz, \ 4) which it has _ passed. 
The microscopical ap- 
pearances of a localized 
traumatic arteritis are 
typically represented in 
Fig. 288, whichis copied 
from a_ section made 
from the carotid of a 
horse. The animal was 
Fic. 287.—Endarteritis obliterans, not syphilitic. Transverse section jn Q, healthy condition 


of the basilar; a, muscular layer; B, elastic layer. The lumen of . e 5 
the artery is entirely filled with a new formation, which has become at the time of the op- 


canalized by new vessels at p p F; 6, blood pigment; ©, hyaline . : 
material, part of the new formation encroaching on the media atx, €ration. I tied the ar- 


and seen elsewhere. (Drawn by Dr. W. L. Wardwell, from a speci- * 
men borrowed from Prof. W. H. Welch. Magnified 60 diameters.) tel y with be broad car- 
bolized ligature, the 


sciatic nerve of a calf. In the fifth week the animal was killed. The 
artery was pervious. The location of the ligature was easily recog- 
nized by the peculiar, whitish, pearly appearance of the intima at 
the point of tying, where it , 
was slightly elevated. The 
adventitia did not show any 
changes to the naked eye. 
The ligature had evidently 
slipped soon after the opera- 
tion, probably within a few c 
hours. The intima was not 
broken, but simply bruised 
within the grasp of the liga- 
ture. Active proliferation of 
the cells of the intima had 
resulted from this irritation. - 
Not only is the intima seen to Fic. 288.—Traumatie endarteritis. Section from the common 


7 carotid of a horse, tied with a broad nerve ligature, show- 
bulge into the lumen of the ing at B B the proliferation of the intima. The inflam- 
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; 4 matory new formation is projected into the lumen of the 
vessel, but the mass of embry vessel, and has caused partial atrophy of the media, ¢; 
onic tissue encroaches out- a8, the intima; 8 8, portion of the intima in the grasp of 


é 5 the ligature; p, the adventitia, slightly changed, with 
ward upon the media, which small-cell infiltration. (Drawn by Dr. W. L, Wardwell 
. ° F ; from the author’s specimen. Magnified about 40 diam- 
is thinner at this point than eters.) F 
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elsewhere. At one point the media has entirely disappeared, leav- 
ing the intima and externa in actual contact. The adventitia has not 
undergone much change. A few inflammatory corpuscles are found 
among the connective-tissue bundles. If, after an injury which induces 
arteritis, the vessel be not occluded throughout the extent of the lesion, 
- and the injury or resulting septic infection be so severe that rapid occlu- 
sion of the capillaries in the arterial wall takes place, suppuration or 
necrosis occurs, with hemorrhage. Or particles of septic matter may 
pass into the vessel and lead to infarctions, or septiceemia with metastasis. 

Treatment.—No definite plan of treatment can be outlined for trau- 
matic arteritis. The circumstances of each case must be separately con- 
sidered. To prevent gangrene, and to guard against hemorrhage, are 
the indications most to be regarded. Rest, position, quiet, and careful 
nutrition are the most important points of treatment. 

Traumatic arteritis resulting from causes within the vessels usually 
begins as an endarteritis. Many cases of acute traumatic endarteritis are 
described as idiopathic inflammations. They are none the less due to 
violence—to the impinging force of the blood current; for this lesion 
occurs at those points in the arterial system where blood impact is great- 
est. Endarteritis and the fatty degeneration resulting from it (Figs. 289, 
290) are most frequently seen in the sinus magnus of the aorta, in the 
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Fic. 290.—A form of fatty degeneration after arte- 
Fic. 289.—Arteritis with fatty degeneration of the ritis. Fatty degeneration of the internal coat of 
intima of the aorta. The nuclei of the normal the aorta. Minute yellowish-white patches scat- 
cells are represented by the larger bodies, one tered over the lining membrane of the vessel. 
of which is seen at m, the smaller bodies, as A very thin layer peeled off and magnified 200 
at g, are fatty granules. Magnified 400 diam- diameters, showing fat molecules and the distri- 
eters. (From Cornil and Ranvier.) bution of fat in the intima. (From Green.) 


transverse segment of the arch of the aorta, at the aortic bifurcation 
into the two common iliacs, and in the arch of the innominate. The 
arteries of athletes, which are subjected to prolonged distention, result- 
ing from violent muscular exercise, are prone to suffer from this disease. 

Vegetations from the heart may produce traumatic endarteritis when 
they are extensive enough to pass through the aortic valves, thrashing 
the intima with each heart systole. Fragments from whatever source, 
carried along the vessels, produce arteritis at the point of lodgment. 

If we examine the intima of an artery which has been the seat of 
recent endarteritis, it will be seen to be swollen, and thicker and softer 
than normal. The swelling is not usually general and continuous, but 
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occurs in patches or hillocks of quite regular contour, which project into 
the lumen of the vessel. The intima is usually injected, and reddish in 
color, though, according to Cornil and Ranvier, when the inflammation 
has been of a very severe type, the swollen intima is paler than normal. 
If the inflammation be of recent origin, these patches will present an 
unbroken surface; but if softening has occurred, the centers of the 
elevations break down, resulting in erosions or ulcers, as they have been 
styled by some pathologists. Green says that they are due to softening 
of the intercellular substance, and that the cells and granular matter, 
becoming loose from this softening, are washed out by the blood current, 
These erosions resemble considerably the superficial erosions found often 
in the mucous membrane of the stomach. At times they are covered 
over with a layer of fibrin, which, upon close inspection, is found to be 
composed of one or more lamine of fibrillated fibrin, with corpuscular 
elements entangled in or resting between them. ° 

Beneath the projecting intima is found a mass of tissue, consisting 
of embryonic and large anastomosing cells resembling the normal con- 
nective-tissue cells of the most external structure of the intima. Hyper- 
plasia of the normal cell elements is more marked as we approach the 
inner layers of cells of which the intima is composed, the proliferation 
growing gradually less extensive as the elastic lamina is neared. This 
condition is a feature of acute endarteritis, and differs both from the 
inflammation of the atheromatous 
process and from syphilitic en- 
darteritis. 

This mass of new-formed em- 
bryonic tissue is, in all probabil- 
ity, the immediate result of pro- 
liferation of the normal cell ele- 
ments of the intima. 

The adventitia does not long 
remain undisturbed by the patho- 
logical changes in the intima. It 
takes on an inflammatory process _ 
in a varying degree, and this tunic 
is found thickened from the pro- 
Fig. 291.—Arteritis with fatty degeneration. Fattyde- ]jferation of its (connective-tissue) 


generation of the internal coat of the arteries from 


a thin layer stripped from this membrane, a, Fat cells. If the process be obstinate 
granules in irregular patches over the surface. The : Cpcpee 
granules have resulted from fatty degeneration of and persistent, a true arteritis 1S 
nitied 200 diameters. “(Commi and Ranvier) “© Geveloped, and all the patholog- 
ical conditions which have been 

described on a previous page may be present. 

The media is not greatly altered in the early stages of endarteritis or . 
periarteritis, though in calcification it is apt to be first attacked, as it is 
likewise in fatty infiltration and degeneration. 

Acute endarteritis may terminate in recovery, leaving no permanent 
trace of its having existed, or it may pass into a chronic inflammation, 
which usually ends in fatty degeneration. 
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‘This degeneration begins in the endarteritis proper, and travels 
toward the media. The appearances of an artery which has undergone 
this change are well shown in Fig. 291. 

Fatty degeneration, in its microscopic appearances, resembles very 
much the atheroma which is, at times, found in the intima. It can, 
however, by gentle and careful scraping, be removed, revealing the more 
or less normal tissues underneath, while in advanced atheroma, which 
involves the deeper structures first, no trace of the normal tissues can be 
discovered. 

Chronic arteritis may follow an acute endarteritis, as has been indi- 
cated above, although the chronic arterial lesions, as a rule, begin with 
periarteritis or mesarteritis. 

I]. Non-TRaumatic oR Iptopatuic ARTERITIS.—The inflammatory 
process in idiopathic arteritis differs only in degree from that heretofore 
described as occurring in traumatic arteritis. When not due to syphilis, 
gout, rheumatism, nephritis, or some dyscrasia, it is usually a part of an 
inflammation of the tissues immediately surrounding an artery. The 
process commences in the adventitia, and is analogous to that of trau- 
matic arteritis in the character of the changes which occur. 

Atheroma and Calcification.—One of the frequent and most serious 
terminations of chronic arteritis, no matter what may have produced the 


Fic. 292.— Atheroma following arteritis. Section of aorta undergoing the atheromatous change, showing the 
cellular infiltration of the deeper layers of the inner coat, and consequent bulging inward of the intima. 
The new tissue has undergone more or less fatty degeneration. There is some cellular infiltration of the 
middle coat. 7, the internal ; m, the middle ; ¢, the external tunic. Magnified 50 diameters and reduced 
one half. (Green.) 


lesion, is the condition known as atheromatous degeneration (Fig. 292). 
It is essentially a disease of malnutrition. It may be a senile change, 
not of necessity co-existent with another disease. It is, as will be proved 
hereafter, prone to attack the arteries, especially those of the brain, in 
Syphilis, and the larger arteries in other affections. The fatty degenera- 
tion of endarteritis is a primary lesion, that of chronic arteritis is sec- 
ondary. The one is local, the other general. Recovery from the one is 
possible, and the danger of death is slight. Shreds of fatty material 
may be carried by the blood and lodged in the cerebral or other remote 
vessels, doing great injury ; but this accident is rare. The possibilities 


of chronic arteritis with atheroma are always grave. Above the dangers 
18 


be 
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of thrombosis and embolism, and of calcification, are those of aneurism 
and hemorrhage. The early recognition of this condition, though ex- 
ceedingly difficult, is no less important. Atheroma commences in the 
deeper tissues of the arterial wall, and, advancing in the line of blood 
supply, taps the sources of nutrition of the deeper tunics, causing their 
loss of function and disappearance. It is a true necrobiosis. 

The fatty degeneration of atheroma not only involves the innermost 
layer of the intima (as does that form of degeneration which follows 
endarteritis), but the muscular-fiber cells undergo complete metamor- 
phosis, while the elastic lamina is the seat of extensive infiltration. In 
severe cases the work of destruction is complete, the normal tissues dis- _ 
appearing, and leaving nothing but a granular débris. | 

Atheroma does not usually destroy an extensive area of the intima, 
The patches may be numerous, but not large. The molecular disintegra- 
tion is confined to certain well-defined spots, in the center of which is 
found the softened, broken-down ‘‘pulp” which has given rise to the 
term ‘‘atheroma.” Examined under the microscope, the contents of 
these pulp cavities will be found to consist of fat granules, granular 
corpuscles, and cholesterin crystals, exactly analogous to those some- 
times found in cold abscesses. Shreds of fibrous tissue may be present. 
It can be readily conceived how the rupture of one or more of these 
pulp cavities, together with the weakened state of the middle and 
outer coats, would lead to the formation of aneurism. This danger is 
not so imminent when the inflammatory process has advanced slowly, 
for the reason that secondary calcification (a conservative process) is 
more apt to take place. The same may be said of primary calcification 
where the lime salts are deposited in the ‘‘ coagulation necrosis” of the 
media. 

The atheromatous and calcareous degenerations may exist inthe same __ 
location and at the same time. While the cell structure of the intima is 
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being transformed into granular matter, the fibrillated basement sub- 
stance nearest the media is the seat of calcareous deposit, at first granular, 
the granules adhering to form clusters or flakes. At the same time, the } 
nuclei of the muscular-fiber cells are filled in and around with caleareous 
matter. The entire muscular coat may be converted into a calcified 
cylinder, or, as is most usual, the process may be confined to isolated 
patches. In either case, the entire thickness of the wali may eventually 
undergo the same morbid changes. 

When the layer of cells between the calcareous deposits and the blood 
current has been broken down by the atheromatous process, it may dis- 
appear in the blood and leave the flakes of calcareous matter exposed to 
view from within. These in turn may be carried away, or they may be 
undermined by the blood current and lead to aneurismal pouches by 
dissection. With atheroma, calcareous degeneration may -invade the 
entire arterial system, the arteries of the extremities becoming brittle 
and unyielding. The smaller arteries are most apt to be involved, espe- 
cially those of the brain. 

In many cases of atheromatous and calcareous degeneration in the 
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aged, enormous dilatations occur. The dilatation is not uniform, as a 
rule, but the walls of the dilated artery (usually the aorta and the arte- 
ries of the second class) are pouched in many places. The calcareous 
matter will be found to be 
thickest in those portions 
of the wall which are less 


<= 


dilated, while the dilated VN 
pouches have undergone a Ke 
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more complete fatty degen- 
eration. This condition is 
commonly known as arte- 
ritis deformans. 
The middle coat may be 
inplacesentirelydestroyed, .. ... a .. eA ; 
ies 1@. 293.—Showing ecaleareous degeneration of the media. A, in- 
when the changed Intima tima ; cc, media; p, adventitia ; BB, calcareous patches. Pur 
will be joined with the ad- Saas peeues oe ee (From a specimen 
ventitia by a connective- 
tissue new formation, which contains vessels passing directly to the in- 
tima. Loss of the elastic tunic is one of the immediate causes of spon- 
taneous aneurism (Cornil and Ranvier). 
This condition of atrophy of the elastic lamina is well shown in Fig. 
293, which was drawn from one of my specimens. 
Calcification of arteries has been especially studied by my former 
pupil, the late Dr. W. L. Wardwell, of New York city, in Conheim’s 
Laboratory. His experience 
includes examinations made 
from twenty-five cases at the 
request of Conheim, who ap- 
proved his conclusions. Dr. 
Wardwell says all authorities 
recognize a morbid change in 
the arteries known as calcifi- 
cation, and the majority look 
upon it as a change second- 
ary to atheroma or endarte- 
ritis. Few of these recognize 
a primary calcification not 
dependent upon a preceding 
inflammation. This condi- 
tion is, however, the chief 
change in the senile calcifica- 
‘Pie, 294.—Arteritis with primary calcification. Section from tion of arteries. The micro- 
human radial artery,showing at B primary calcification of 


the media, oc. a, the intima comparatively unchanged. scopic appearances of pri- 


(Drawn from specimens prepared by Dr. W. L. Wardwell : 1 A , 
at Conheim’s Laboratory. Magnified about 350 diameters.) mary calcification are well 


shown in Fig. 294. 
Conheim states that in senile arterial calcification sometimes the 
media, sometimes the interna (its outermost layer), is affected, and that 
in them the lime salts are deposited. Moreover, that this deposit of lime 
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takes place here because these tunics have been subjected to the greatest 
strain. 

Weigert * describes a ‘‘ hitherto undescribed” process known as co- 
agulation necrosis. He argues that all tissues have the power of spon- 
é taneously coagulating, it be- 
ing necessary for such an oc- 
currence that the cells should 
die, give up their ferment and 
fibrino-plastic material, and— 
then become saturated with a 
fibrinogen - holding lymph. 
This morbid process he holds — 
may occur in tissues the most 
Fig. 295.—Arteritis with coagulation necrosis. Section from diverse in character, as in 

ee Y treated with ae eee) spe Thal Le cheesy glands, infarcts of the 

is SS ek ane ands ue intima; B, media ; spleen or kidneys, tumors, 
Ree enti Or oe Teco dante) «the €inflammatory material 
around parasites, tubercle, 


etc. Macroscopically, these coagulated spots have a peculiar, stiff ap- 
pearance, and, microscopically, they are recognized by the fact that the 
cell nuclei have disappeared, and can not be made to appear by reagents — 
or by the material used for = = 
staining in microscopical = 
examination. 

These conditions are 
shown in Figs. 295 and 
296. 

Syphilitic Arteritis.— 
Arteritis is a part of the 
pathology of syphilis. 
The first danger to life in 
this disease comes from 
the changes in the capac- 
ity of the arteries. No WDHLOR 
part of the arterial system oe BPONae seyieaey: ROS 
is exempt, though the 2 USA ANO GE nae 
most serious lesions are LOSS) 
found in the vessels of the 
brain, and next in the —— a 


Fre. 296.—Posterior tibial artery. Section showing coagulation ne- 
aorta. They become grave crosis. A, intima; B, media: c,adventitia; p, spot of coagula- 


7 tion necrosis. Magnified 360 diameters. (From a specime 
in the larger trunks on prepared by Dr. W. L. Wardwell.) -. 


account of the atheroma 

resulting from the syphilitic poison (inducing anenrism), and in the 

smaller arteries (especially those of the brain) from occlusion or atheroma. 
Even in the initial lesion of syphilis (the chancre), according 0 

Biesiadecki, the capillaries of the papillae have in their thickened walls 


* Virchow’s “ Archiv,” Bad. Ixxix, S. 87. 
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many nuclei, some of which are seen to project into the lumen of the 
vessel. 

The arteries of the base of the brain, especially the basilar and those 
at the commencement of the fissure of Sylvius, are often seriously in- 
volved. I have seen two cases in which death resulted from ansemia of 
the medulla, due to a more or less complete thrombosis of the basilar 
artery. One of these died in my presence. A few days previous to his 
death he had complained of dizziness, and of a sensation as of insects 
crawling over the integument of the extremities. Death was quite sud- 
den, and was due to respiratory failure. He became quickly unconscious, 
the respiratory movements were irregular, and co-ordination of move- 
ment between the expiratory and inspiratory muscles was seemingly 
lost. The mode of death was different from anything I had ever wit- 
nessed. At the autopsy, the basilar, just where it divided into the two 
posterior cerebrals, was found almost completely occluded by a throm- 
bus. There was no other lesion which could have accounted for death. 
Syphilis had existed for several years. 

In the second case syph- 
ilis had existed for nineteen 
years, with right hemi- 
plegia for the last sixteen 
years of life. This patient 
was under my care for near- 
ly five years. She would 
never consent to take the 
iodides or any medicine. 
Her mind ‘was clear up to 
the time I last saw her 
before death, which oc- 
curred suddenly one night. 
I did not see her until life 
was extinct, but, from the 
description of the mode of 
death given me by Dr. F. Fie. 297.—Syphilitic arteritis. Section of basilar; x, lumen of 
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J I vessel about two thirds filled with new formation at AB; ©, 
» LVves, who was present, media; p, muscular layer and adventitia. From a patient 

dead from syphilis. (Specimen of the author’s, drawn by 
I was led to express the Dr. Wardwell. Magnified about 40 diameters.) 


belief that a similar condi- 

tion existed as in the case first referred to. On examination, I found 
a thrombosis of the basilar artery in exactly the same location. Fig. 
297 represents a section of the artery near the thrombus. The lumen 
of the vessel is seen to be about two thirds occluded. The adventitia 
is slightly thickened, and the cell elements in it are distinctly fusi- 
form, and regularly parallel with each other and with the contour 
of the adventitia. The wavy elastic layer is easily recognized, and in 
that portion of the artery in which the syphilitic inflammatory ma- 
terial is deposited the waves of the media are more numerous and 
Shorter than in other portions of the vessel. In the center of the mass, 
occupying a portion of the caliber of the artery, is found a hyaline-look- 


254 A TEXT-BOOK ON SURGERY. 

ing spot which took the carmine stain more readily than the general mass : 
of the thrombus. It contains embryonic cells in about the same quantity 
as the surrounding tissue. The adventitia is not regularly thickened, 
being three or four times as deep in some portions as in others, and pre- 
senting in the section a nodulated appearance. Viewed with a magnify- 


Fie. 298.—Syphilitice arteritis. Shows section of small Fic. 299.—Syphilitic arteritis. Section of 


cerebral artery near a gumma, magnified 30 diam- small artery of cerebellum, magnified 30 
eters. a, lumen of vessel; 6, boundary of inner mid- diameters. a, lumen of vessel ; ¢, thick- 
dle coats ; c, thickened inner coat; d, middle coat ; ened inner coat; d, muscular coat; e, 
e, external coat; /, infiltrated pia mater. (After outer coat. (After Greenfield.) 
Greenfield.) 


ing power of about five hundred diameters, that portion of the arterial 
wall external to the wavy line (the elastic layer), seen in Fig. 297, pre- 
sents the following appearance : 

In the most external limit of the section of the adventitia there are 
found clusters of embryonic cells, round, and larger than the cells 
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Fic. 200.—Syphilitie arteritis. Segment of the preceding specimen, magnified 170 diameters. a, lumen of 
vessel ; 5, fenestrated membrane ; a. ¢, thickened intima; d, muscular coat; v, adventitia; g, MCW- 
formed imperfect elastic lamina. (After Greentield.) 


found in any other portion of the specimen external to the elastic 
lamina. These cells are somewhat smaller in size than those found in 
the new-formed tissue of the intima, though they differ in shape, since 
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those in the intima appear both round and fusiform, while the cells in 
the outer edge of the externa appear almost invariably round. It may 
be possible that they are fusiform cells cut transversely in the section ; 
though after careful examination I am led to conclude that they are 
round. At various points these cells do not exist, the external layer 
being that of fusiform cells arranged with great regularity parallel to 
the contour of the wall of the artery. Where the wall of the vessel 
external to the elastic lamina is thickest, these spindle cells are more 
numerous, and have a greater transverse diameter than at the narrower 
portions, where they seem to have elongated and become thinner—seem- 
ingly a true process of fibrillation and contraction of embryonic (inflam- 
matory) cells. 

Continuing the examination farther inward, as the white, wavy, elas- 
tic zone is crossed, just within and almost in exact apposition with this 
is a somewhat irregular and thin layer of cells, fusiform in section, vary- 


Fic. 302.Syphilitie arteritis. Section from 
asmall artery of the pia mater cut trans- 
versely, showing the inner coat much 


Fic. 301.—Syphilitic arteritis. Transverse section of a thickened, a diminution of the lumen of 
segment of the middle cerebral artery of a syphi- the vessel, and a considerable infiltration 
litie patient. 7, the thickened intima ; ¢, the endo- of theadventitia. A clot is seen to occupy 
thelium ; 7, the fenestrated membrane ; m, the mus- a great part of the lumen of the vessel. 
cular coat; a, the adventitia. (From Barlow’s (From Barlow’s Specimens, Green’s“ Pa- 
Specimens, Green’s “ Pathology.”) thology.’’) 


ing in depth from a single row to two or three rows, and in some points 
entirely absent. These are doubtless a remnant of the original endo- 
thelia of the intima; just internal to these, and in fact continuous with 
them, is the great mass of new-formed, inflammatory tissue which juts 
into the lumen of the vessel. This mass is composed of large, mostly 
fusiform, cells, distinctly nucleated and occupying about as much space 
as the intercellular substance in which they are imbedded. 

According to Greenfield, the inflammatory process in and around the 
perivascular canals in syphilis is entirely different from that in tuber- 
cular infiltration of these canals. 

In vessels examined by Barlow, the same changes are reported as 
those given above (Figs. 301, 302). The adventitia and muscular coats 
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were more or less affected, ‘‘but obviously the principal changes have 
taken place in the intima.” 

Rheumatic Arteritis.—Arteritis may occur in connection with acute 
rheumatism. Bryant states that this is a rare form of disease. Rheu- 
matic endocarditis is not so 
rare, and it is possible that en- 
darteritis may exist in the 
aorta in many cases of endo- 
carditis. Thisand the arteritis 
of gout and nephritis (Fig. 303) 
belong to the domain of medi- 
cine rather than to that of sur- 
gery, and will not therefore 
be considered in this work. 

The treatment of arteritis 
resolves itself simply into the 
Fie. 303.—Arteritis with chronic nephritis. Section from treatment o£. ‘the disease of 

posterior tibial artery of patient dead from Bright’s dis- 

ease, showing at a great thickening of the intima, the which it 1s a part. It would 


result of chronic endarteritis. The elastic lamina, D, : 
unchanged. ‘The muscular layer, B, slightly thickened. be useless to increase the 


c, adventitia greatly thickened ab places by amall-esll Jonoth of this article by a Te 

Be a ae Laboratory. (Magnified capitulation of the various 

methods and remedies which 

bave been employed. If the pathogeny and pathology of the affection 
are understood, its therapy is not difficult. 

Arterial Thrombosis and Embolism.—Though not as frequent as in 
phlebitis, thrombosis and embolism often result from arteritis. The 
pathology of thrombosis has been given in the section on phlebitis. 
The process in the arteries is closely analogous to that in the veins. 

The perfect type of thrombosis from acute, traumatic arteritis is 
found after the application of an occluding ligature around an artery. 

By reason of arrest of the blood current and disturbance of the equi- 
librium normally existing between the blood and the containing vessels, 
coagulation takes place on the cardiac side of the ligature, extending 
back as a rule to the first collateral branch. Immediately following the 
injury to the vessel, under aseptic conditions, the process of inflamma- 
tion—arteritis—commences. The tension of the ligature to such degree 
as to divide the inner or middle coat, or both, is nnnecessary.* 

The coagulation thrombus disappears by fatty degeneration. The 
permanent occlusion is due to new-formed tissue springing from the 
normal cells of the intima and the fixed cells of the adventitia. O. 
Weber held that the clot became organized into a true tissue, into which 


* The author’s researches are confirmed by the classical work of Ballance and Edmunds on 
“ Ligation in Continuity,” page 468: “ Wyeth says the tension of the ligature to such a degree as 
to divide the inner or middle coat, or both, is unnecessary. I have tied arteries (carotid and sub- 
clavian) in human beings and in horses and dogs, and have specimens which demonstrate success 
ful occlusion of the vessel without division of either of the three tunics. Scarpa advanced this 
idea years ago, but surgeons generally have decried it. None the less it is true, and I am fully 
convinced by experience that it is safer than the division of one or two coats of a vessel by tightly 
drawing a narrow cutting ligature around the artery.” 
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blood vessels were projected from the vasa vasorum (Fig. 304). But 
Cornil and Ranvier long since disproved this. Bubnoff held that the 
white blood-corpuscles emigrated through the walls of the ligatured ves- 
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Fie. 304.—Longitudinal section of the artery of a dog fifty days after the ligature. Clot injected. Magnified 
40 diameters. (After O. Weber.) 


sels, permeated the clot, and caused its organization ; but Durante (Cornil 
and Ranvier) demonstrated that the leucocytes only traverse the walls 
of the vessel when this has been tied with a double ligature, causing a 

| death of the included vessel, and that the leucocytes travel through this 
dead tissue. They do not 
permeate the walls of an other- 
wise healthy artery which has 
been tied with a single liga- 
ture. 

Cell proliferation takes 
place rapidly in the intima; 
granulation buds project into 
the territory occupied by the 
clot (Fig. 305); blood vessels 
derived from the vasa vaso- 
rum permeate the projecting 
granulation tissue, invade the 
clot, meet with vessels from 
the opposite side, and join = 
with these in Poigveis ar: eS ie ae 
culation; the embryonic tis- oars 
sue organizes, gradually con- ‘Fie. 305.—Traumatic endarteritis. 'Tyansverse section of the 


femoral artery of a dog eight days after the application of 


tracts (process of cicatriza- aligature. ¢,the elastic aiiee ; p, the fans ‘ b, eam 
] lation bud projecting from the intima into the lumen; 2, 
ton), and the walls of the nea fitmed veel running through the inflammatory 


tissue. At a@ the elastic layer has partly disappeared. 
Wessel are permanently oC Mecaisied 30 diameters. (From Cornil and Ranvier.) 
cluded by this fibrillation. 


Afterward the new-formed vessels disappear to a great degree, being ob- 
literated by the process of contraction. 


"' 
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Thrombosis from acute arteritis is rare. Chronic arteritis is not in- 
frequently the cause of occlusion. Syphilitic arteritis is apt to develop 
thrombosis of the cerebral arteries. Arterial thrombosis (excluding the 
vessels to the brain and walls of the heart) is not as dangerous to life as 
venous thrombosis. 

The process is usually so gradual that the collateral circulation is 
established before occlusion of the main trunk occurs. This may, in- 
deed, escape observation until the enlarging superficial arteries attract 
attention. 


VASCULAR TUMORS. 


We may recognize six varieties of vascular tumor, apart from true 
aneurism. These are: 1. Arterial varix ; 2. Cirsoid arterial tumor (cir- 
soid aneurism); 3. Arterial cutaneous tumor; 4. Capillary cutaneous 
tumor; 5. Venous cutaneous tumor (these three varieties are usually 
classed together under the name of angeiomata); and 6. Venous varix, 
or simple varix (varicose vein). 

Arterial Varix may be defined as a dilatation and elongation of an 
artery of the second magnitude (as the external iliac or common carotid), 
of the third (as the external carotid or posterior tibial), or of the fourth 
(as the temporal, facial, superior thyroid, or palmar branches of the ra- 
dial and ulnar). Cruveilhier has reported a case of arterial variz of the 
external iliac artery. I have made one dissection of arterial varia of 
the superior thyroid artery, in which this vessel was greatly elongated, 
and as large as the external or internal carotid. It was tortuous, but not 
sacculated, the dilatation being general. Tillaux* reports a case of 


cirsoid aneurism of the hand, with dilatation of the arteries of the fore-- 


arm and humeral region. 

Treatment.—Arterial varix may be treated by compression, or by the 
ligature, when such a procedure becomes necessary. In a case which I 
saw after the patient’s death, and in which the superior thyroid artery 
was involved, the ligature would have been advisable. -The artery was 
in a healthy condition, with the exception of its increased length and 
caliber. 

When connected with cirsoid arterial tumors, the solidification of 
these by ligature, cautery, or injection, will usually cure or palliate the 
arterial varix. 

Cirsoid Arterial Tumor (Cirsoid Aneurism).—The cirsoid arterial 
twmor is an elongation and dilatation of the terminal subcutaneous arte- 
rioles (normally of a diameter of about one fiftieth of an inch). These 
tumors may be general or circumscribed. A single arteriole may be 
affected, or many arterioles may be involved. 

The causes of cirsoid arterial tumors are not positively known. 
They occur most frequently upon exposed surfaces of the body, as on 
the neck, head, and hands. The face and head are most frequently the 
seat of all forms of vascular subcutaneous and cutaneous tumors. 


* “Gaz. des hépitaux,” 1882, p. 1088. 
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Excluding those of the orbit, I have collected more than ninety cases in 
which the carotid arteries were tied for these lesions. 

Either peripheral or central disturbances of the functions of the vaso- 
motor nerves may lead to loss of tone in the muscular walls of the ar- 
teries. Frostbite and blows have been mentioned as causes of cirsoid 
aneurism. Berger reports a case of cirsoid tumor of the hand caused 
by irritation, from constant pressure of an instrument which the patient 
used in his trade. The disease may be congenital, or may result from 
the increased growth of a cutaneous nevus. It is met with most fre- 
quently between the ages of fifteen and thirty. 

Symptoms.—Abnormal pulsation is the first symptom of cirsoid aneu- 
rism. Petit describes the sensdtion imparted to the palm of the hand 
as similar to the vermicular motion of a mass of earthworms. 

With the stethoscope, a bruit de souffle is distinctly audible. Pain 
is not constant, and is only due to the pressure of the growth upon the 
cutaneous nerves. As the tumor progresses in size, more marked inflam- 
matory changes occur; adhesions to the skin take place; and ulcera- 
tions, with alarming hemorrhage, are not infrequent. In some instances, 
especially in cirsoid tumor of the scalp, pressure of the growth upon the 
calvaria may interfere with the nutrition of the skull. 

Treatment.—It may be said of the treatment of cirsoid arterial tu- 
mors, in common with arterial, capillary, and venous cutaneous tumors, 
that no method is as safe or sure as direct local treatment. For a long 
time deligation of the main trunk or trunks was the favorite practice. 
Sometimes this was done to arrest heemorrhage due to ulceration or acci- 
dent, in some few cases to arrest haemorrhage after or during an attempt 
at removal, but most frequently the intention was to cut off the blood 
supply. Since the vast majority of vascular tumors occupy the neck, 
face, and scalp, the carotids have been often tied in the treatment of 
these growths. In my ‘‘ Essays in Surgical Anatomy and Surgery ”* I 
have collected 98 cases of ligature of the carotid for vascular growth 
above the claviele, and chiefly ofthe head. This number does not include 
60 cases of pulsating vascular tumor within the orbit. The results are not 
such as to encourage the careful operator in a repetition of the procedure. 

Even in the nine cases in which both common trunks were tied,+ only 
one was cured (not, however, uutil after compression was made over the 
tumor), and two were improved. Mussey’s patient was only improved 
after the second ligation, but was cured after a bloody excision. The 
tumor was exceedingly large, and the dilated arteries were tied one by 
one. More than twenty ligatures were applied, and the hemorrhage is 
said to have been dangerously profuse. 

Other surgeons besides Mussey { who have practiced excision of cir- 
soid arterial and other ‘‘ vascular tumors” are Busch, + Heine, t Graefe, * 


* New York, 1879. 

+ The operators were Blackman, Gunderloch and Miiller, Kuhl, Mussey, Pirogoff, Robert, 
Rodgers and Van Buren, Ullman, and Warren. 

{ See the author's “ Essays in Surgical Anatomy and Surgery,” New York, 1879. 

* Holmes’s “System of Surgery,” second edition, vol. ili, p. 540. 


260 A TEXT-BOOK ON SURGERY. 


Gibson,* Buchanan,+ Sydney Jones,{ Warren,* Weitzer,* Guéniot, * 
and Hart.* The latter froze the tumor, and cut well into the sound tis- 
sue; little blood was lost. The late Prof. Spence, of Edinburgh, cured a 
deep-seated erectile tumor of the hand by galvano-puncture. | Nélaton 
operated in a cirsoid. tumor of the forehead ina similar way, and with 
like success. 

Direct local compression has been tried by patient and expert sur- 
geons, but has not met with success. In carefully performed excision 
through the sound tissues and near the limit of disease will be found the 
safest procedure. 

Angeiomata.—The three next varieties of ‘‘ vascular tumor,” which 
may be grouped together under the name of Angeiomata, are: (1) The 
Arterial Cutaneous Tumor, or Aneurism by Anastomosis, composed of 
dilatations or elongations of the arterioles, either normal or new-formed, 
in the skin; (2) the Capillary Cutaneous Tumor, consisting of dilata- 
tions and elongations of the normal or new-formed capillaries of the 
skin; and (3) the Venows Cutaneous Twimor (Cavernous Nevus), com- 
posed of dilatations of the normal or new-formed venous radicles of the 
skin. 

The angeiomata are considered by some writers as strictly new forma- 
tions of blood vessels. There is little doubt, however, that many vascular 
tumors are chiefly made up of normal vessels which have undergone 
dilatation or hypertrophy. Other names that have been given to angeio- 
mata are congenital nevus, erectile tumor, telangiectasis or plexiform 
angeioma, aneurism by anastomosis, cavernous nevus, and fungus heema- 
todes. According to Depaul, one third of the children born in one of 
the eleemosynary institutions at Paris had congenital nezevi, the greater 
number of which disappeared spontaneously during the first few months 
of life. They occur chiefly in the skin, and are especially apt to appear 
on the forehead, face, ears, and neck. 

Structure and Symptoms.—Angeiomata commonly form flattened, 
slightly projecting tumors, varying in size from a mere speck to as much 
as an inch in diameter, and are composed of new-formed, dilated, freely 
anastomosing capillaries, arterioles, and veins, in irregular, labyrinthine 
masses. They vary in color, being at times grayish blue or red. Often 
the only indication of their presence is the appearance of a diffuse red- 
ness over a considerable surface. Examined microscopically, the walls 
of the vessels are crowded with cells, and the vessels are imbedded in a 
network of fibrous and adipose tissue. The superficial and deep cutane- 
ous vessels—including the vessels of the hair follicles, sweat glands, and 
adipose tissue—join in the formation of these tumors. The disease may 
extend into the muscles and deeper tissues. 

The majority of angeiomata are soft and yielding, and can be emptied 


* Holmes’s “System of Surgery,” second edition, vol. iii, p. 540. 

+ “ British Medical Journal,” June, 1875. p. 835. 

¢ “ Lancet,” 1882. 

#* See the author’s “ Essays in Surgical Anatomy and Surgery,” New York, 1879. 
] ‘“ Medical Times and Gazette,” August 21, 1870, p. 209. 
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by pressure ; but when of great vascularity and long standing, when 
there has been an extensive proliferation of the perivascular connective 
tissue, pressure will not cause their disappearance. Some are very pain- 
ful, and others entirely free from sensibility. 

Venous cutaneous tumors are composed, in great part, of new-formed, 
erectile tissue, analogous to that found in the corpora cavernosa, Their 
structure is white and dense, the caverns communicating freely with each 
other. In rare instances they are known to contain chalky concretions 
(phlebolites). The circulation is active in these tumors, and their vol- 
ume variable. 

The walls of the sinuses contain a dense, fibrous stroma, involuntary 
muscular tissue, and striated muscular fibers when the tumor is encroach- 
ing on the muscles. ‘They are lined by the same endothelium as the 
normal veins. 

These tumors are not all erectile, and some which have been erectile 
fora time lose this property. Gross describes a form of neevoid tumor 
as navoid elephantiasis, consisting of a hypertrophied condition of the 
skin and subcutaneous connective tissue. The affection, which is either 
congenital or comes on soon after birth, is found usually in the lower 
extremities, though it may occur elsewhere. 

Angeiomata may develop in lipomata and other neoplasms. They 
have been known to originate as a result of injury or frostbite. In 
addition to the tissues already 
mentioned in which anegio- 
mata are developed may be 
mentioned the spleen, kid- 
ney, liver, and lung. The 
liver is frequently, the lung 
very rarely, involved. In 
bones, this disease exhibits 


Yep ee) 
the same erectile characters 4): TN ee 
as in other structures (Fig. GH 
306). It occurs in the flat Si 
bones by preference, espe- I Seeeee 
cially those of the cranium, Fie. 306.—Aneurism Neon in parietal bone. 


jaws, and scapula, being often 
very painful, and grave as to prognosis. Angeiomata are not infre- 
quently situated on the labia of women. 

The question of the relation of these tumors to carcinomata and sar- 
comata is worthy of consideration. J. Miiller has reported a malignant 
(recurrent) angeioma. A case of melanotic degeneration of a congenital 
nevus ina woman aged forty has been reported. The vascular dilata- 
tions in osteo-sarcomata, and in other forms of carcinoma and sarcoma, 
are analogous to those found in cavernous angeiomata. Some of the 
malignant tumors pulsate like the angeiomata. An angeioma may be 
diffuse or encapsulated. 

The prognosis depends upon the size and location of the neoplasm. 

_ The diagnosis is not difficult in the superficial tumors, but in those 
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deeply situated, and in the track of large vessels, the differentiation from 
aneurism is not easy. 

The arterial and capillary cutaneous tumors are almost always con. 
genital ; the venous tumors are rarely so. Angeiomata may be distin- 
guished from osteo-sarcomata, which have perceptible pulsation, by the 
crackling impression conveyed to the sense of touch from the malignant 
tumors of bone. 

Several consecutive telangiectases may occur in the same individual. 
Hutchinson, reports the case of a child which had over one hundred 
nevi, all distinct and superficial. Vascular tumors on the scalp have an 
element of danger not present in angeiomata elsewhere, in that they at 
times grow to such an extent as to cause necrosis of the calvaria. 

Treatment.—Angeiomata have been known to heal without surgical 
interference, as a result of an infectious inflammation. 

Angeioma of the face, or of any exposed surface where a scar is to be 
avoided, is best relieved by the clean cut of the knife, since the cicatrix 
is less deforming than that produced by other modes of treatment. I have 
removed a number of these growths from the scalp and face. The in- 
cision should be made along the edge of the tumor, cutting only through 
healthy tissue. When this precaution is taken, hemorrhage is not 
dangerous. Of course the operation is not justifiable if telangiectasis 
involves more surface than can be covered by stretching or sliding the 
sound integument, or when it requires removal of the eyelid, ala nasi, or 
too much of the lip or ear. In such instances galvano-cautery needles 
should be employed. In cavernous tumors of large size the following 
method, recommended by Prof. Esmarch, of Kiel, should be recom- 
mended : 

Immerse a middle-sized silk thread for half an hour in tinct. ferri. 
chlor. ; remove and dry and sterilize by heat. The tumor surface is 
carefully cleansed and a round, straight, or slightly curved needle is 
armed with this thread and passed through the tumor in all directions 
at intervals of about one fourth of an inch. The first series of threads 
should be passed through the deeper portions and parailel. If the nevus 
is considerably elevated, a second layer should be inserted at a right 
angle to the first. The threads are cut off a half inch from the surface of 
the tumor and left in position. A light sterile gauze dressing should be 
laid on, and over this a layer of borated cotton, held in place without 
too much compression by a bandage. 

In from two to four days complete coagulation occurs and the threads 
are to be removed. If absorption is not rapid, the coagulated mass may 
be removed by dissection. By this procedure I succeeded in consolidat- 
ing and removing an enormous cavernous neevus of the face. The disfig- 
urement was very slight. 

Venous Variz, Varix, or Varicose Vein.—This variety of ‘‘ vascular 
tumor” consists of a dilatation and elongation of the deep or subcutane- 
ous veins. This condition may exist in any portion of the body, even in 
the bones (Cornil and Ranvier). It may involve a small portion of one 
vein, superficial or deep, or, as is most usual, a chain of veins. It is most 
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frequently observed in the superficial veins, though Verneuil says that 
varix is really as common in the deep-seated as in the superficial vessels 
(Bryant). It is especially prone to occur in the saphena veins. Hzemor- 
rhoids and varicoceles are common forms of varix. Unusual types are 
the dilatation of the jugulars from stenosis of the vena cava descendens, 
and that of the superficial abdominal veins from stenosis of the ascending 
cava. Such conditions are described by some authors as simple hyper- 
trophies or dilatations of veins. Any long-continued dilatation consti- 
tutes a varix. Hyperplasia of the normal tissues of the venous wall is 
the natural sequence of prolonged pressure and increased function. The 
hypertrophy of the wall is not always equal to the resistance of the in- 
creased pressure ; hence sacculated pouches occur when the vessel wall 
becomes much thinner than normal, not infrequently resulting in rupture. 
Varix is of frequent occurrence in women who have had repeated preg- 
nancies (Billroth). 

Poorly fed and hard-worked persons, especially those who work in 
the upright posture, are more prone to varix than others. There can be 
no doubt that gravitation is the chief and immediate cause of this dis- 
ease. The veins most subject to the greatest, prolonged blood weight, 
and least protected by pressure, are involved in the great majority of 
eases. Paralysis of the muscular walls, either by atrophy of the muscles 
or interference with the function of the nervi vasorum, may cause varix. 
This is proved by the fact that a small segment of a single vein in the 
upper portion of the body, where the anastomosis is free and gravitation 
can not be considered asa factor in the dilatation, may be the seat of 
this affection. 

In well-marked variz the veins are greatly increased in caliber and 
in Jength, so that they seem coiled and twisted upon themselves in knot- 
ted masses. They are narrowed in caliber at frequent intervals, these 
contractions opening into expanded pouches, in general appearance not 
unlike the sacculated large intestine. The valves are wholly inefficient, 
often flattened against the wall, or at times partially destroyed. At the 
level of the valves the walls are exceptionally thickened. The thicken- 
ing is due to a multiplication of the muscular elements and hyperplasia 
of the connective tissue. The connective-tissue new formation is abun- 
dantly distributed in the meshes of the elastic network, and the bundles 
of fibers are usually arranged parallel with the long axis of the vessel. 
This accounts for the longitudinal ridges seen on the inner surface of 
the affected veins (Cornil and Ranvier). Even the nutrient vessels of 
the walls of these varicose veins—the vasa vasorum—have undergone 
hypertrophy, and are themselves the seat of varix, forming at times 
venous caverns in the wall of the vessel, which communicate with the 
vein. The internal tunic is not, properly speaking, thickened, except at 
the points of attachment of the valves, or where a thrombus has formed. 

Immediately external to the middle elastic tunic, the muscular tissue 
appears increased in quantity, arranged in transversed and perpendicular 
laminze, separated by bundles of hypertrophied connective tissue, which 
are not infrequently stained with granular pigment. Calcareous deposits 
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occur primarily within or between these connective-tissue bundles (Cornil 
and Ranvier). 

Hyperplasia of the connective and other tissues in the immediate 
vicinity of the varix of long standing presents the usual appearances of 
elephantiasis. Small spots of ulceration occur as a result of malnutri- 
tion, and, coalescing, form the large and obstinate ulcers seen so fre- 
quently in varix of the legs. The veins become greatly elongated and 
assume different shapes, irregularly sinuous or corkscrew-like, twisted 
upon their axes, and frequently, on account of perivascular inflamma- 
tion, matted together by new-formed connective tissue into venous tu- 
mors. Occlusion of varicose veins may result from thrombosis, and a 
cure may thus ensue. Frequently concretions are found in varicose 
veins, at times adherent to the walls. These concretions are called 
phlebolithes or phlebolites (Dunglison). 

Treatment.—Varicose veins may be treated radically or conserva- 
tively. Occurring in young or middle-aged subjects, the operation of 
deligation or excision should be performed. In the case of a student at 
the United States Military Academy at West Point, who, at the end of 
his second year, developed large varicosities of the right saphenous vein, 
for which he was about to be discharged, I operated by excising this vein 
in its entire length, applying ligatures to the collateral branches. It was 
first tied about two inches below the saphenous opening in the thigh, and 
an incision through the skin made the entire length of the vein. The 
collateral branches were tied off, the main trunk and the varicosities ex- 
cised, and the wound closed with catgut and covered with a dressing of 
sterilized gauze. The patient recovered cured. 

When the varicosities are confined to the leg, if large and tending to 
inflammation, they should be excised. Small varicosities may be oper- 
ated upon with cocaine anesthesia and catgut ligatures applied at two or 
more points along the course of the vein. In the conservative treatment 
an elastic stocking properly fitted gives great comfort and prevents the 
formation of ulcers. When this can not be obtained, an Esmarch elastic 
bandage may be employed or a tight-fitting flannel bandage may be 
applied. 


MOLEs. 


Closely connected with the more superficial forms of vascular tumor 
are the abnormal, circumscribed hypertrophies of the skin, which are 
known as moles. They may be, and usually are, congenital, or they 
may be developed at any period of extra-uterine life. All portions of 
the cutaneous surface may be the seat of this form of hypertrophy, but 
the exposed surfaces, such as the face, neck, and hands, are most fre- 
quently affected. The hypertrophy which constitutes the mole may 
involve all or any one of the tissues which enter into the anatomy of 
the integument. The most frequent variety is that which occupies the 
face, as a simple elevation from which a few stiff hairs grow. It is not 
stained with pigment, and differs very slightly, if at all, in color from 
the normal skin. The lesion here is a true hypertrophy of all the tissues 
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of the skin, chiefly in the derma and papillary layer. The vascularity 
is slightly increased, and the sebaceous glands connected with the hair 
follicles take part in the hypertrophy. On other portions of the body 
this form of mole (nwous vulgaris) will have no hairs growing from its 
surface. 

Nevus pigmentosus is not usually a thickening of the entire cutis, 2s 
is the simple mole just described, but its pathological condition is an 
excessive deposit of pigment in the Malpighian layer and in the epider- 
mis. It varies in color from a slate-gray to a blue, mahogany, reddish- 
brown, or wine-color. At times the pigment mole will extend over a 
large area, occupying as much as one third or one half of the face. The 
lobule of the ear, and the integument between the eyes and over the tem- 
ple, is the most common location of this deformity. Another name for 
these spots is ‘t port-wine mark.” 

When the hypertrophied area of skin is studded with hairs, it is 
known as neous pilosus, or hairy mole. It follows from the name that 
this kind of hypertrophy can only occur on those portions of the cttis 
in which the hairs grow. The plantar surfaces of the feet and the palms 
of the hands are never affected. They may or may not be stained with 
pigment. The majority of hairy moles are not colored. 

Moles, whether simple, hairy, or pigmented, are benign. Asa result 
of irritation and infection, they may become ulcerated, or may develop 
into malignant growths. Carcinomata, especially of the melanotic va- 
riety, are frequently described as having resulted from inflamed pigment 
moles. Alarming haemorrhage has been known to occur from a mole 
more than usually vaseular, in which ulceration had been established by 
friction of the clothing. 

Treatment.—As long as no deformity or inconvenience results from 
these formations, it is better to let them alone. When situated upon the 
face, of such size or position that they become offensive to the eye, they 
may be removed by simple excision. The incision should be elliptical, 
and well away from the growth, going entirely through the thickness of 
the skin. The wound should be closed with fine sutures, or drawn nicely 
together with adhesive strips. The simplest method of procedure is to 
produce local anzesthesia “by cocaine, and operate quickly. Port-wine 
marks may also be excised. 

If a mole should at any time take on inflammatory action, or give any 
indication of malignancy, immediate excision would be imperative, and 
the incision should be wide of the supposed area of the disease. 
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CHAPTER XIV. 
ANEURISM. 


AN aneurism is a sacculated tumor, the cavity of which communicates 
with an artery, and in rare instances also with a vein. 

They may be classified as spherical, fusiform, and dissecting. 

A spherical aneurism is one in which the tumor is well defined, its 
diameter being larger than that of the opening of communication with 
the vessel. It may spring from any portion of the arterial wall (Fig. 307, 

e), or, in rare instances, the vessel 
a 5 c a e walls may yield in all directions 

to form the tumor (Fig. 307, ¢). 
| A fusiform aneurism is one in 
which there is a gradual and gen- 
eral dilatation of an artery in its 
| | entire circumference (Fig. 307, a, 0). 
A spherical aneurism may occa- 
Fie. 307. sionally develop from the wall ofa 

fusiform dilatation. 

A dissecting aneurism is one in which, owing to pathological changes 
in the intima, the blood insinuates itself between the inner coat and the 
adventitia, dissects the intima from the media and adventitia, and re- 
enters the vessel at a distant opening. 

Aneurisms are further divided into the true and false. To the for- 
mer belong all tumors the walls of which are composed of the walls of 
the vessels from which they spring ; to the latter belong those tumors the 
walls of which are composed of inflammatory new-formed tissue. 

Cause.—A true aneurism is always preceded by arteritis, which re- 
sults in atheromatous degeneration of the normal elements which com- 
pose the arterial wall. 

The pathology of arteritis and the relation of this condition to vari- 
ous dyscrasiz—as syphilis, nephritis, gout, rheumatism, ete.—have been 
fully dwelt on in a preceding chapter. Syphilis improperly treated in- 
duces aneurism in a large proportion of cases. The relation of violence 
to these tumors must not be lost sight of. No matter how severe the 
dyscrasia and the general condition of arteritis, which is a part of it, it 
is well known that in the large majority of cases aneurisms develop at 
those points in the arterial system which are subjected to the greatest 
violence from heart action, or muscular or mechanical pressure. Thus 


the arch of the aorta, and that portion of the arch in the direct axis of 
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the left ventricle, is very prone to aneurism, as are the great vessels near 
their origin from the aortic curve. The popliteal arteries, subjected as 
they are to violence in forced flexion of the legs, are frequently the seat 
of aneurismal dilatations. 

From a study of the various conditions which produce aneurisms, it 
is evident that the normal wall of an artery can not form the sac of the 
aneurism. Some of the normal anatomical elements may be present in 
the sac, but the integrity of the whole is impaired. 

An aneurism may in rare instances communicate with a vein (varicose 
aneurism) (Fig. 308). The direct communication of a vein and artery 
without a sac is known as aneurismal varia 
(Fig. 309). 

If an aneurismal tumor be examined, it 
will be found to contain coagulated blood in 
all stages of fibrillation. The peripheral 
portion of the clot is composed of irregular | 
lamine, and, if examined with the micro- 
scope, the laminated appearance is found to 
be due toalternate layers of white corpuscles, 
and upon these a deposit of fibrin. As the 
center of the tumor is approached, the coag- 
ulation is evidently more recent, while in the yg. gos, ee ates 
cavity of the aneurism a soft post-mortem Varicose aneurism. 
clot is usually found. 

fusiform aneurism occurs most frequently in the thoracic aorta, with 
especial preference for the arch. It may affect the entire aorta, and the 
great vessels derived from it. Not only is the diameter of the arteries 
increased, but the hypertrophy results in a considerable increase in their 
length. Not infrequently a group of fusiform expansions may be seen 
with strips of sound and non-dilated artery intervening. Calcareous 
deposits occur in patches, and seem to give strength to the walls, since 
those portions give way more readily which are not the seat of calci- 
fication. 

Coagulation is not apt to oceur, as in sacculated aneurisms ; in fact, it 
isarare condition. Fusiform aneurisms develop slowly, and, as a rule, 
are painful and dangerous only when, by reason of their large growth, 
they exercise undue pressure upon important organs. Thus, in dilata- 
tion of the transverse arch, or of the right subclavian, spasm of the 
glottis occurs from irritation of the recurrent laryngeal nerves, or respi- 
ration and deglutition may be seriously embarrassed by direct compres- 
sion of the trachea or esophagus. Fusiform dilatation of the abdominal 
aorta may produce serious results from disturbance of the vaso-motor 
system, by compression of the sympathetic ganglia near the diaphragm, 
by partial or complete occlusion of the thoracic duct, ete. 

Dissecting aneurisms are rare as compared with the other two vari- 
eties. The dissection or lifting of the thin lining membrane of the artery 
from the media usually occurs in the long axis of the vessel. If the 
middle and outer coats do not become involved in the degeneration which 
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has affected the inner coat, this form of aneurism may continue indefi- 
nitely, without leading to a fatal termination, although the danger of 
embolism can not be overlooked. 

If the other layers give way, a sacculated aneurism is formed, with 
the adventitia for the sac, or rupture may occur, leading to fatal extrava- 
sation. 

A false, or so-called ‘‘ diffuse,” aneurism results from the solution of 
continuity in all the coats of the vessel wall, and the sudden diffusion 
of blood into the peri-arterial tissues. The extravasation continues until 
the resistance of the surrounding tissues is equal to the pressure of the 
column of blood within the vessel. Asa result of the extravasation, an 
inflammatory process, of variable intensity and usually non-infective, is 
established, which results in the formation of a limiting membrane, or 
aneurismal sac. 

The prognosis in aneurism varies under widely differing conditions, 
In general it is a grave affection, the gravity depending, in a great de- 
gree, upon the location and character of the tumor and the physical con- 
dition of the individual affected. An aneurism of the cranial cavity will 
produce rapidly serious effects by compression of the brain. The gravity 
of a prognosis diminishes as the location of the tumor is removed from 
the cavities. Aneurism (especially the sacculated variety) of the aorta, 
innominate, subclavian, or iliac arteries, is an exceedingly dangerous 
affection, while the same condition in the distal arteries yields readily 
and safely to surgical interference in the great majority of cases. The 
prognosis may also, in part, depend upon the degree of discomfort expe- 
rienced by the patient, from the effects of pressure upon contiguous 
organs. Neuralgia of the most painful and obstinate kind, resulting 
from pressure of the tumor upon a neighboring nerve, may hasten a fatal 
termination by loss of sleep and rest, and the general impairment of 
nutrition. Occlusion of the accompanying vein may occur, producing 
cedema and gangrene. Again, the gravity of the prognosis is increased 
when, by reason of its location, the sac of an aneurism is in contact with 
a bony surface, since rupture is not infrequently precipitated by attrition 
against the roughened bone. 

The symptoms of aneurism are, in great part, Zocal. They refer to the 
direct development and effect of the tumor. A sense of unusual throb- 
bing pain, more or less severe, and swelling in the line of an artery (when 
the aneurism is outside of a cavity) which pulsates with the cardiac 
systole, which, when not resting upon a hard surface, is expansile in all 
directions, and which gives to the sense of touch a tremor not easily 
described but readily appreciated, are symptoms which point in general 
to the diagnosis of aneurism. The stethoscope, applied to the tumor, 
conveys to the ear the peculiar sound (‘‘druit”) caused by the passage 
of the blood current from the narrow vessel into the expanded aneurismal 
sac and out again. If the tumor be situated upon one of the arteries of 
the extremities, compression upon the cardiac side will cause a cessation 
of the pulse tremor and bruit, and diminution of the swelling, while pres- 
sure upon the distal side will temporarily exaggerate these symptoms. 
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When an aneurism is developed as a result of a wound of an artery, 
the immediate symptoms of hemorrhage and swelling, with the pulsat- 
ing character of the tumor, will clearly indicate its presence. The differ- 
entiation is chiefly between solid or cystic tumors, which develop along 
the line of the artery, and are lifted by the arterial pulsation. Abscesses, 
or serous cysts, are the most difficult to recognize. In the formation of 
an abscess there is a previous history of inflammation. An aneurismal 
tumor expands equally in all directions, while any other tumor travels 
with the arterial pulse in one direction only—that of least resistance. In 
eases of great difficulty of diagnosis it will be justifiable to aspirate the 
tumor with the finest hypodermic needle. 

Left to nature, the progress of an aneurism is, with rare exceptions, 
toa fatal termination. The deposit of fibrillated fibrin within, and the 
inflammatory new-formed tissue without, may retard, but rarely arrests, 
the progress of the disease. Added to the danger of death from rupture 
of the sac, or compression of neighboring organs, is that of inflammation 
and sloughing as the result of infection or overtension of the skin as the 
tumor approaches the surface. The hope of recovery is in the gradual 
deposition of fibrin within the sac, causing its ultimate occlusion, or that 
of the vessel or vessels immediately connected with it. The danger of 
gangrene in the parts beyond the tumor is lessened with the gradual 
establishment of the collateral circulation, while the sac and its contents 
are less apt to inflame than when the occlusion is sudden and the clot 
recent. 

The treatment of aneurism is constitutional and local. The constitu- 
tional treatment is directed toward the judicious support of the physical 
powers of the patient, the relief from pain, and the production of a 
condition of the blood favorable to a deposit of fibrillated fibrin in the 
tumor. 

The local measures are directed to the mechanical control and arrest, 
either gradual or immediate, of the circulation in the aneurism, with the 
same end,in view, namely, the formation of fibrin within the sac. 

Constitutional measures alone offer little hope of a cure, and are ap- 
plicable only to cases where the dangers of operative interference are 
sufficient to contra-indicate any surgical procedure. In this plan of 
treatment rest in bed is the first and essential requirement. In conjuanc- 
tion with this there may be administered certain remedies which dimin- 
ish the rapidity of the circulation, or affect the blood vessels or blood in 
such a manner that the gradual deposit of fibrin in the sac is produced. 
Valsaloa’s method of rest in bed, venesection, and gradual starvation, 
i order to slacken the blood current and thus cause coagulation in the 
aneurism, is now almost entirely abandoned. Though heroic, this plan 
of treatment is not without good results, as will be shown in the report 
of cases of special aneurism.* 

Tufnell modified Valsalva’s method by omitting bloodletting and 
Substituting a restricted diet, with the minimum of fluids. Rest in the 


* See “ Subclavian Aneurism,” fourteen cases by Valsalva’s method. 
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recumbent position must be rigidly enforced. Among the remedies which 
have been recommended for internal administration, iodide of potassium 
is most important. It is especially efficacious in syphilitic aneurism, and — 
it is often essential to combine mercury with it. 
Among the many surgical procedures instituted for the relief of 
aneurism, those two which deserve the first consideration are compression 
and the ligature. -d 
Compression may be employed on the cardiac side of an aneurism, 
close to the tumor, without an intervening collateral branch, or at a dis- 
tance from the sac, with one or more intervening branches. It may be — 
employed on the distal side, with or without intervening anastomosis, or 
directly to the surface and back of the tumor, or, again, on both periph- | 
eral and central sides, with or without direct compression of the aneurism. 
The ligature may be applied on the cardiac side of the tumor, there 
being one or more branches given off between the ligature and the sac 


Antyllus’s method. Wardrop’s method, Anel’s method. Hunter’s method. Brasdor’s method. 
Fie. 310. 

(Hunter’s method), or without an intervening branch (Anel), or on the 

distal side without (Brasdor), or with an intervening brancla (Wardrop), 

or close to the tumor on both the distal and cardiac side, with or without 

extirpation of the tumor (Antyllus) (Fig. 310). 

When interrupted pressure upon the main trunk, on the cardiac side 
of an aneurism, is possible, it is the first method of treatment to be 
adopted. It can only be contra-indicated when the tumor is so near to” 
the great cavities from which the arteries emerge that there is not suffi 
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cient room for its accomplishment. or when, on account of the anatomical 
arrangement of contiguous nerves and veins, compression is painful or 
‘inexpedient, or when, as will occur only in exceptional instances, rupture 
is imminent ; then the ligature is demanded. 
Compression may be manual or instrumental, and continuous or in- 
terrupted. 
Given a popliteal aneurism, as an illustration, compression on the 
cardiac side, with an intervening branch, may be employed as fol- 


: lows: 


Digital or Manual.—The patient being placed in a position comfort- 
able to himself and convenient to the operator, is, if the necessity de- 
mands, put under the influence of an opiate or anesthetic. Compression 
is then made with the pulp of the thumb laid upon the femoral artery, 
just where it crosses the rim of the pelvis, until pulsation in the tumor is 
diminished or arrested. Additional force is gained by pressing the 
thumb or fingers of the opposite hand on the dorsum of the thumb first 
employed. When from fatigue further compression is impossible, the 
operator is relieved by the next of the detail, and soon. After a lapse 
of from two or three hours to at times as much as three days, the tumor 
ceases to pulsate, becomes firm and inelastic, and remains permanently 
occluded. 

Mechanical.—A method less tiresome to the operator, no more annoy- 
ing to the patient, and almost, if not equally, as effective, is as follows: 
One or two sticks of hard wood about an inch in diameter, and from four 
to six feet in length (small-sized hoop poles or a crutch will suffice), are 
covered at one end with an India-rubber tip, or compress of some soft 
substance. The other end is tied to the ceiling with a string or toa bar 


Fre. 811.—(After Esmarch.) 
over the bed, and allowed to descend until the tipped extremity rests 
With the required weight upon the vessel to be compressed (Fig. 311). 
It may be convenient to employ two poles, so that one may press a few 
inches lower down than the other. If one is employed, the assistant or 
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patient can be directed to change the point of pressure at intervals, in 
order to prevent pain or excoriation. [or this same purpose the late 
Prof. Alpheus B. Crosby successfully employed an elastic tube’ par- 
tially filled with shot to give it the requisite weight. The tube was 
suspended above the bed and the pressure regulated by the quantity of 
shot. 
Various tourniquets, with one, two, or three compression pads, have 
been used with the same object in view, and with varying success, 
Among the better of these in- 
=S = struments is Charles K. Brid- 
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don’s compressor (Fig. 312). 

Compression with the mech- 
anism just described may also 
be employed on the distal 
side of the aneurism, although 
with less hope of success than 
in pressure on the cardiac side, 
which is among the most sue- 
cessful of. the conservative 
methods at the surgeon’s com- 
—— mand. 

hte S12 Bridueretcorapeencat Direct pressure upon the 

aneurismal tumor has been em- 

ployed in a few instances with a fair degree of success. Six cases of 

suoclavian aneurism treated in this manner will be given hereafter, with 
description of the mechanism. 

Pressure on both the distal and cardiac sides, with or without direct 
pressure on the tumor, has been practiced by the employment of Es- 
march’s bandage. The method is inferior to digital or mechanical com- 
pression on the cardiac side of the tumor, and is decidedly more dan- 
_ gerous. , 

In the application of the ligature the method of Hunter is generally 
preferable. The advantages of this method over that of Anel may be 
enumerated as follows: The ligature is applied at a distance from the 
aneurism where the artery is more apt to be ina healthy condition, thus 
diminishing the danger of secondary hemorrhage. The existence of one 
or more collateral branches between the ligature and the tumor renders 
the process of coagulation in the sac less rapid, and consequently firmer. 
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The only objection to this method of operating is the possibility of fail- 
ure due to too free anastomosis, whereby the necessary diminution of 
the circulation is prevented. ] 


The method of Anel is rarely performed, for the reason that the walls | 
of the vessel are apt to be diseased so near the aneurism. 

Deligation upon both sides of, and close to, the tumor (method of 
Antyllus) is not practiced, except in particular cases, where the aneuris- 
mal tumor has numerous anastomoses connecting directly with the cav- 
ity of the sac, as is not infrequent in popliteal aneurism, in which the 
sac is usually dissected out. That part of the operation of Antyllus 
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which consisted in incision of the tumor and packing the sac is not 
advised. 

The operations of deligation upon the distal side of an aneurism, so 
close to the tumor that no collateral branch intervenes (Brasdor), or at a 
point more remote with one or more collateral branches intervening 
(Wardrop), are procedures which have been frequently employed, espe- 
cially within the last few years. Preference is given to Wardrop’s 
operation.* 

Aseptic catgut prepared strictly after the method of Van Horn and 
Ellison, as given on another page, is the safest and most reliable of all 
materials in the deligation of arteries. The larger sizes should be used 
for the larger vessels: Nos. 4 to 6 for the iliacs, femorals, subclavians, 
and carotids, and proportionately smaller ligatures for the smaller ves- 
sels. Should it ever become permissible to tie the aorta, I would prefer 
twists of a number of filaments of No. 3 or 4 catgut, rather than one 
large solid cord. 

Among the methods of treatment of aneurism which have been prac- 
ticed with varying degrees of success are teasing the inner surface of 
the sac wall with a long aseptic needle, as practiced by Macewen, of 
Glasgow ; the introduction of a large number of silver pins plunged 
into the sac as in a pincushion, and left in from twelve to twenty-four 
hours, as practiced by myseli; massage or kneading ; flexion ; and the 
introduction of wire or horsehair into the sac. 

Teasing the Sac.—Macewen successfully practiced this method, 
which consists of the introduction of a long, delicate sterile needle into 
the cavity of the sac, bringing the point of the needle along the wall in 
various directions, by this means exciting more rapid formation of co- 
agulum in the roughened wall. In aneurisms at the root of the neck, 
as of the ascending or transverse aorta, of the innominate or carotid 
arteries, or of the subclavians close to the carotid, the danger of clot 
being washed into the vessels Jeading to the brain should not be over- 
looked. 

Acupuncture consists in the introduction of needles or, preferably, 
silver pins. In one case cf large thoracic aneurism of the ascending 
aorta, in which I was afraid to employ Macewen’s method for fear of 
clot being carried to the brain, under careful aseptic precautions, I 
introduced about two dozen silver pins, two inches long, to their full 
depth into the aneurismal sac, the pins being about one fourth of an 
inch apart. They were left in from twelve to twenty-four hours, and 
produced well-marked coagulation. The operation was repeated twice 
in this case; the aneurism diminished rapidly in size, and the patient 


* There is no evidence that Brasdor ever did more than suggest the distal operation. Des- 
champ was the first to perform it (October 6, 1798), but without success. Wardrop modified the 
operation and established it by successful practice in 1825. (Sec article by the author, “ American 
Journal of the Medical Sciences,” January, 1881, p. 155; and “ Prize Essay of the American Medi- 
cal Association,” 1878, p. 94.) The general results of this procedure have been such as to en- 
courage its repetition, although the manner in which a partial arrest of the circulation through 
the aneurism by deligation on the distal side of the tumor induces coagulation in the sac is diffi- 
cult of explanation. 


was discharged much improved. He returned to his work, and a year 
later died from dislodgment of a clot which was swept into the carotid 
artery, causing fatal cerebral anzemia. 

Massage or kneading has been successfully performed in a few in- 
stances. The aneurism is manipulated with the intention of detaching 
from the sac enough of the fibrillated clot to plug up the efferent vessel 
and thereby practically tie the artery on the distal side (Br asdor). It is 
of doubtful propriety except in small aneurisms situated in the arms or 
legs. The danger of embolism in the cerebral circulation is too great to 
justify this or any similar procedure upon an aneurism connected with a 
vessel leading toward the brain. 

Flexion or posture is practically a method of direct compression, 
using the normal tissues for a pad. It is employed in popliteal anen- 
rism, where the knee is flexed and fastened so as to compress and par- 
tially occlude the tumor between the tibia and fibula, and the femur. It 
is a justifiable method in rare instances. The same practice may be 
instituted at the elbow, but is impracticable at the axilla on account of 
the arrangement of the nerves. 

The introduction of watch-spring, silver-wire, horsehair, catgut coil, 
or any other foreign solid substance into the cavity of an aneurism will 
rarely be justifiable except as a last resort in cases where the ligature 
or compression is impossible. For its execution a pointed canula is 
usually employed, which, having been introduced into the sac, the wire 
or gut is pushed through. The quantity used varies from two or three 
feet up to several yards. More of the catgut may be introduced than 
of the metal, and the animal ligature should always be preferred if this 
procedure is adopted. 
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SPECIAL ANEURISMS. 


Aneurism of the Thoracic Aorta.—The ascending and transverse | 
portions of the arch are most frequently affected. If the dilatation is 
Susiform, both of these segments are apt to be involved; ifitisasac 
culated aneurism, it is usually confined to one or the other segment. 
Sacculated aneurism of the ascending arch high up, or of the transverse 
arch, usually involves the orifice of one or more of the great vessels 
which originate here, although, as in the specimen figured below (see 
_ Fig. 313), not infrequently the mouth of the sac opens close to these 
vessels, but does not involve them. | 

The diagnosis of aneurism of the arch is generally obscure until the 
dilatation has advanced to such an extent that pressure symptoms are 
evident. Pain of varying intensity may be present in the earlier stages 
of development of both fusiform and sacculated aneurism. A symptom 
of great diagnostic value is disturbance of the laryngeal muscles, due to 
pressure upon the recurrent laryngeal nerve of the left side. This occurs 
in dilatation of the transverse or descending segment of the arch. The 
aneurismal bruit may be recognized as soon as the sacculation is well 
advanced. Interference with respiration, or deglutition, or the return cir- } 


culation in the veins, is among other and important pressure symptoms. 
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The appearance of a tumor with an expansile pulsation synchronous 
with the cardiac systole, in the upper thoracic region, determines the 
diagnosis of aneurism. The differentiation of dilatation of the arch, 
from a similar condition of the innominate, left carotid, or left subclavian 
in the thorax, is difficult, and at times impossible. A number of errors 
in diagnosis by competent and honest observers are on record. 

The following points will aid in arriving at a diagnosis: The tumor in 
aneurism of the ascending arch is usually first appreciated to the right 


of the sternum, between the clavicle and the third rib. The pressure 


symptoms do not affect the voice until the tumor is recognizable in the 
right side of the root of the neck, where it involves the right recurrent 
laryngeal nerve. Respiration may be interfered with, or cough produced 
by compression of the right bronchus. This condition will be recognized 
by the hissing rales distributed over the area of the right lung. Aneu- 
rism of the transverse arch is usually first recognized to the left of the 
sternum on about the same plane as for the ascending segment. Laryn- 
goscopical examination will demonstrate that whatever of muscular 
paresis exists is confined to the left vocal bands. If the tumor rises into 
the neck, its appearance will have been preceded by pressure symptoms 
of longer duration and greater severity than in either innominate, carot- 
id, or subclavian aneurism. 

Innominate aneurism usually appears at the upper margin of the 
sternum in the space between the two tendons of origin of the right 
sterno-mastoid muscle, or in the interclavicular notch. The disturbance 
of the circulation through this vessel so affected may be recognized by 
the difference in the force and character of the pulse wave in the radial 
arteries of the two arms. In aortic aneurism, when the innominate is 
not compressed by the tumor, the pulse wave will be the same in both 
arms. It must, however, be borne in mind that in sacculated aneurisms, 
springing, as they not infrequently do, from the arch in immediate prox- 
imity to the orifice of the innominate, and rising to the root of the neck, 
in front of or behind this artery, a positive diagnosis is scarcely possible. 
The pressure on the innominate may retard or weaken the right radial 
pulse, when this vessel is not involved, while the aneurismal bruit is 
present in the exact location of this vessel. 

Aneurism of the left carotid artery will first appear at the left sterno- 
clavicular articulation in the line of this vessel. The murmur will be 
transmitted toward the distribution of this vessel, and will not be heard 
in its fellow opposite. 

When the left subclavian is involved, the swelling will usually appear 
to the left of the sterno-mastoid muscle, and the pulse in the left radial 
will differ from that of the right. When the descending aorta is the seat 
of aneurism, the diagnosis is still more obscure. The peculiar murmur 
is most easily recognized by placing the stcthoscope to the left of the 
vertebral column in the interscapular space. The chief pressure symp- 
toms are those which affect deglutition and lift the heart forward. 

The clinical history of aneurism of the thoracic aorta usually ends in 
the death of the individual. In addition to the symptoms given in the 
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method of diagnosis, the gradual expansion of the tumor leads to more 
painful and graver conditions. Anxiety, loss of sleep, pain, and cough 
usually prostrate the patient; erosions of the ribs, sternum, clavicles, 
and vertebrie occur, and sloughing, septic absorption, or hemorrhage 
may produce a fatal termination. ry 

The medical treatment is rest in bed, and the safe and judicious com- 
bination of Valsalva’s and Tufnell’s methods as given. The swrgical 
treatment is of the most heroic order, and should not be instituted until 


\ 
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Fie. 313.—The author’s case of aneurism of the ascending aorta. 
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a reasonable trial of the other methods has proved them as inefficient, as 
death is inevitable. This treatment is the deligation of one or more of 
the great vessels which are derived directly or indirectly from the areh— 
i. e., the distal operation. 


That this operation is justifiable, under certain conditions, has been demon- 
strated. Among a number of cases in the statistics of this procedure, the following 
are from personal experience : 

On the 21st of September, 1880, I tied the right carotid and subclavian arteries 


— i > ee |e 


mony 


SPECIAL ANEURISMS. 977 


simultaneously for the relief of an aneurism of the ascending portion of the aorta.* 
The history of the aneurism dated back sixteen months. Having developed rapidly, 
it projected through the right second intercostal space, causing such pain that the 
operation was undertaken. ‘This was the second operation which had knowingly. 
been undertaken for the relief of aneurism of the ascending aorta. Despite the 
prostrated condition of the patient, she recovered, the tumor diminished perceptibly 
in size, became more solid, and her general condition was much improved. One 
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Fie. 314.—Section through the long diameter of the tumor. 


month after the operation she was discharged from the hospital, and traveled to a 
neighboring State, where she died,:one year later, from acute diarrhea. I secured 
an autopsy, which revealed an aneurism (Figs. 313, 314) as large as an orange 
springing from the ascending aorta, at its junction with the transverse segment. 
The orifice of the tumor was an oval, about half an inch by one inch in extent. 
The tumor was solidified with permanent clot on its lateral and posterior aspects. 
On the upper anterior surface, which had worn away the sternum and second rib, 
the sac was thin, with a recent clot which filled a cavity not quite an inch in diam- 


* For a full report of this, and all the other cases up to that date, see paper by the author in 
ry Z 
‘-\merican Journal of the Medical Sciences,” January, 1881. 


278 A TEXT-BOOK ON SURGERY. 


eter. The tumor was practically solidified, and had this patient not returned to her 
dissipated practices (alcoholism), I do not doubt that her recovery would have been 
complete. 

Prof. H. B. Sands performed the same operation, in 1866, for a supposed innomi- 
nate aneurism.* ‘The tumor diminished after the operation, and visible pulsation 
ceased. The patient died, thirteen months later, from the pressure of the tumor 
which sprang from the junction of the ascending and transverse segments, justin 
front of the innominate. ©. F. Maunder’s patient died, on the fifth day, from 
occlusion of the aorta by a clot which projected from the aneurismal sac. The 
tumor sprang from transverse segment, a little to the left of the innominate. 
Heath’s patient lived four years after the double distal ligature. The aneurism 
diminished in size, and the general condition was much improved. ‘The sac ulti- 
mately burst, with a fatal result. The tumor originated from the ascending 
aorta.t Mr. Richard Barwell and Mr. Lediard have also performed this opera- 
tion for aneurism of the arch. Mr. Barwell’s patient died fifteen months after 
the operation, dying from dissipation and “ general wearing out.” The aneurism 
was completely filled with laminated clot. Mr. Lediard’s patient survived ten 
months.* 

Hobart tied the right subclavian in its first division, and the right common 
carotid, for a supposed innominate aneurism. Fatal hemorrhage occurred from 
the seat of ligature on the carotid on the sixteenth day. The autopsy showed a 
pyriform aneurism originating from the aorta, just to the left of the innominate. 
The sac was filled with a firm coagulum.|| 

Thus, of seven cases of simultaneous deligation of the right carotid and right 
subclavian arteries, two died on the fifth and sixteenth days, respectively, from 
the effect of the operation. The remaining five recovered, with evident improve- 
ment. A point of great interest is to notice the effects of the operation upon the 
tumor. 

In my case there was no immediate change in the aneurism. Within twenty- 
two hours the diminution was evident, and by the fourth day it had shrunk from 
an elevation of one inch and a half above, down almost to the level of the skin upon 
the thorax. In Sands’s case “ the tumor diminished after the operation, and visible 
pulsation ceased.” There was no diminution in Maunder’s case, but after death the 
sac was almost completely filled with recent clot, which had even occluded the aorta. 
In Heath’s case “the tumor gradually diminished in size.” The symptoms so far 
disappeared in Barwell’s patient that that surgeon informed me, “The aneurism is, 
judging from symptoms, cured.” In Lediard’s case the “laryngeal svmptoms dis- 
appeared ; the tumor had a more consolidated feeling.” The sac in Hobart’s case 
“ was filled with firm coagulum.” 

The evidence in these cases, in which the right subclavian and right carotid 
arteries were simultaneously tied for aneurism of the arch of the aorta, involving 
the last portion of the ascending segment, or the first portion of the transverse 
segment, or both, points to the conclusion that, in sacculated aneurism affecting the 
arterial limit just given, the double distal ligature tends to produce consolidation of 
the tumor, and to relieve the symptoms of distress caused by its presence.” 

In the study of cases in which one or the-other primitive carotid has been tied 
for uncomplicated aortic aneurism I am enabled to collect but nine instances. In the 

* See “ American Journal of the Medical Sciences,” January, 1881. 

+ Ibid. t Ibid. * Thid. | Ibid. 

A See autnor’s case of deligation of the left subclavian and left common carotid arteries for 
aneurism of the transverse portion of the arch, page 303, 
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limits of a text-book it will be impossible to give a detail of such cases, however 
interesting to the student. I refer him to my article on this subject in the 
“ American Journal of the Medical Sciences,” January, 1881. The operators were 
Montgomery, T’. Holmes, Barwell, Tillanus, Rigen, O’Shaugnessy, Annandale, Heath, 
and Bryant. he left carotid was tied in six cases, and all recovered. Mont- 
gomery’s patient died, four months after operation, from purulent pericarditis. 
he tumor had solidified and sloughed. Holmes’s case was much improved, and, - 
in answer to my inquiry concerning this case, in 1880, five years after the operation, 
he writes that the patient is still living, that there is pulsation and bruit in the 
thoracic portion of the aneurism, but there is no longer any tumor perceptible in 
the neck. 

Barwell’s case was greatly relieved, dying four months later of another affection. 
Tillanus’s operation was followed by recovery and diminution of the tumor, dying 
suddenly five months later (probably from cerebral embolism). The sac was com- 
pletely filled with coagulum. Rigen tied the carotid, February 21, 1829. The 
patient was relieved, and the tumor diminished considerably in volume. On May 
9th was operated on for strangulated hernia, and died June 13th, as was supposed, 
from asthma. ‘The tumor was solidified. In Heath’s case the relief for a long 
period was marked and undoubted. The patient lived nearly four years, dying 
ultimately of rupture of the sac. 

O’Shaugnessy tied the right carotid, with fatal rupture of the aneurism into the 
mediastinum on the tenth day. Annandale performed the same operation with 
immediate relief and success. Mr. Bryant’s patient died on the tenth day. The 
right carotid was tied, with no effect on the aneurism. The results in these 
instances also lead me to conclude that, in sacculated aneurisms of the aorta, near 
the origin of the innominate and left carotid, deligation of one carotid, especially 
the left, is a justifiable procedure when the conservative method of rest and 
restricted diet has failed. 


Aneurism of the thoracic aorta beyond the transverse segment is not 
amenable to surgical treatment. 

Aneurism of the Innominate Artery.—The symptoms of this for- 
midable lesion have been given on a preceding page. It is frequently 
complicated with aneurismal dilatation of the aorta, or of the two vessels 
into which it usually bifureates. It will be interesting to study the re- 
sults of operative procedures under the following subdivisions : 

1. Innominate Aneurism. 2. Aortic innominate Aneurism.—For in- 
nominate aneurism, (a) the double simultaneous distal ligature (carotid 
and third division of the subclavian) ; (2) the double non-simultaneous 
distal operation; (c) distal deligation of the carotid artery alone ; (d) 
distal deligation of the subclavian artery alone. 


Simultaneous Deligation of the Right Common Carotid and the Right Sub- 
clavian Artery (Third Division) for the Relief of Innominate Aneurism.*—Prot. 
J. L. Little performed this operation in 1877. The patient recovered, was much 
improved, and died from pleuritis, not associated with the aneurism, three years 
later. The carotid and subclavian were slightly involved. Durham’s patient died 
on the sixth day, as was reported, from “shock.’? The possibility of cerebral em- 
bolism is worthy of consideration in explaining the sudden death of this patient. 


* For more complete details, see preceding reference. 
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M’Carthy’s case died, on the fifteenth day, from hemorrhage on the proximal side 
of the subclavian ligature. Prof. Eliot’s patient died, on the twenty-sixth day, from — 
hemorrhage from the sac. Prof. L. A. Stimson’s patient recovered, with marked 
improvement and consolidation of the aneurism. ‘The tumor became very much 
smaller, and the symptoms were relieved. Death occurred, twenty-one months 
after the operation, from phthisis. The sac was filled with firm clot. In the case 
operated upon by Prof. R. F. Weir, death resulted, from rupture of the sac, on the 
fifteenth day. Rossi’s patient died on the sixth day, most probably from cerebral 
anemia, since, at the necropsy, the left vertebral was the only pervious artery lead- 
ing to the brain. Ensor’s case ended in death, from rupture of the sac, on the 
sixty-fifth day. Barwell operated, with recovery and marked improvement. King’s 
patient died, from hemorrhage from the aneurism near the carotid ligature, on the 
one hundred and eleventh day. Gerster’s case recovered, with gradual improve- 
ment.* McBurney, 1887: Male, thirty-five years, probably syphilitic ; noticed tumor 
in the neck at inner end of clavicle and voice became affected ; diagnosis of aneurism 
involving the innominate and origins of carotid and right subclavian. Rest in bed 
aud potassium iodide did not affect the development. Operation; catgut ligature 
to right carotid and third portion of subclavian ; pulsation in tumor almost entirely 
ceased. Method of Tufnell carried out. Nine months after operation the tumor 
was at least one fourth its original size and the voice only slightly hoarse. The 
patient made a complete recovery, and died of Bright’s disease three years and eight 
months later, and suffered from no pressure symptoms until a few weeks before 
death. The aneurismal sac was filled by a large laminated clot. 

Of these twelve cases, recovery, with a cure more or less perfect, took place in five, — 
while death occurred in seven. It is very probable that, if in some of these fatal 
cases the operation had been performed earlier, the rate of mortality would have 
been lower. 

The double distal operation, with varying intervals between the deligation of the 
carotid and the subclavian arteries, has been performed in the following instances: 
Prof. A. B. Mott tied the subclavian artery in a patient who had had the right 
carotid deligated one year previously. The patient died, three years after the last 
operation, from phthisis. The aneurism was cured. In Heath’s case the carotid 
was first tied, with temporary amelioration of symptoms. Two years later the sub- 
clavian was operated upon. The aneurismal bruit disappeared, and the urgent 
symptoms disappeared. Four months later the patient died from traumatic pleu- 
ritis, caused by a fall while drunk. The tumor was consolidated. In Wickham’s 
case the interval was two months and nine days. Immediate and temporary relief 
followed both operations. Death ensued from rupture of the sac on the forty-fourth — 
day. Malgaigne’s patient was not materially benefited by the first operation. Three — 
months later the subclavian was tied, followed by death, from rupture of the sac, on 
the twenty-first day. 


A glance at these cases, and a careful study of their more complete 
histories, can not but impress one with the gravity of the surgical pro- 
cedure under consideration. The postural, dietetic, and medicinal method 
should be thoroughly tried in all cases where the disease has not pro- 
gressed so far that death is imminent from pressure, or the suffering so 
intense that life becomes intolerable. Under these last conditions the 
operation is justifiable. If the conservative method, after a courageous 


* “German Hospital Records,” 1883-"84, New York city. 
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and faithful trial, does not arrest the disease, then again the operation 
is demanded. ‘There is little choice between the simultaneous deligation 
and the operation with an interval. The carotid should always be first 
tied, to prevent the danger of cerebral embolism. 

Innominate Aneurism treated by Deligation of the Carotid, or the 
Subclavian. (The Single Distal Operation.)—The records of surgical 
literature contain fourteen instances in which, for the relief of aneurism 
involving the innominate artery alone, the distal ligature was applied to 
the right carotid. 

In one single instance (Evans’s) a cure was effected, and this after 
suppuration occurred in the sac, which discharged twenty-four ounces 
of pus. | . 

Of the fourteen cases, eight ended fatally. Seven of these died be- 
tween the second and twenty-first day, and in one of these it is evident 
that death was caused by the consolidation of the aneurism. 

Another surgical procedure for the relief of innominate aneurism, 
which has received the sanction of eminent practitioners, is that of single 
deligation of the subclavian artery in its third division. The operators 
are Wardrop, Broca, and Thomas Bryant. Each case recovered, with 
marked improvement. Wardrop’s patient lived two years, and died 
partly from the effect of pressure of the aneurism and partly from gen- 
eral systemic failure. The tumor was firmly soldified, with the excep- 
tion of a small central channel which led into the carotid. Broca’s case 
died, from pulmonary gangrene, five months later. Consolidation was 
also almost complete in this case. Bryant’s patient was living one year 
after the operation, and there was evidence of solidification in the tumor. 

While it is scarcely possible to base a definite opinion upon a study 
of such a limited number of cases, the evidence seems to be in favor of 
the operation of tying the subclavian in preference to the carotid for 
innominate aneurism. It would be natural to infer that the danger from 
cerebral embolism would be great after such a procedure, yet it evidently 
did not occur in any of these instances. 

In aneurism involving both the innominate and the aortic arch, the 
double distal operation is recorded in eight instances. 


In the following cases the two vessels were tied at the same operation, excepting 
one in which there was an interval of only twenty-four hours. Mr. Barwell, in one 
instance, with a recovery and very great improvement. The patient died, nineteen 
months later, from bronchitis. The tumor was firmly consolidated. The same 
surgeon, in a second case (with an interval of twenty-four hours), with recovery and 
great improvement. Death from broncho-pneumonia three months later. The 
tumor, as large as a tennis ball, was solid, excepting a central globular cavity one 
inch in diameter. The same surgeon, in a third case, which ended fatally, from 
asphyxia, in thirty hours. Mr. Holmes’s patient died from exhaustion two months 
after operation. The sac was full of recent clot. Mr. Lane’s case terminated 
fatally within three mouths, from rupture of the sac. The patient operated upon 
by Mr. Hodges died, with symptoms of broncho-pneumonia, on the twelfth day. 
There was no sacculated aneurism, but an extensive fusiform dilatation of the in- 


hominate and aorta. Ransohoff’s case ended fatally, from asphyxia, in seven days. 
20 
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In one instance Mr. Bickersteth operated, with an interval of forty-nine days, but 
without benefit, as the patient died from the progress of the disease in three 


months. 


The results in these cases do not encourage a repetition of this opera- 
tion in well-marked instances of aorto-innominate aneurism. The con- 
servative methods offer the best hope of palliation. 

The deligation of one of the primitive carotids has been performed in 
six instances for the relief of aneurism involving the innominate, compli- 
cated with dilatation of the aorta or the first portion of the right sub- 
clavian or carotid. 


Pirogoff tied the left carotid in two cases. One died within a week, from hemi- — 


plegia and coma; the sac was completely filled with clot. The other recovered, 
and was improved up to two months, when the history ceases. In the remaining 
four cases the right carotid was tied. The operation by Hewson terminated fatally 
on the tenth day, from asphyxia, due to pressure from the consolidated tumor. The 
“two terminal branches of the innominate were also involved. Campbell’s patient 
suffered a like fate, from the same cause, while Key’s was also fatal in four hours, 
from coma. Hutchison’s died on the forty-first day from asphyxia due to pressure 
of the enlarged and consolidated aneurism. 


In six cases, five died within a few days after the operation, and 
three of these seem to have ended fatally from consolidation of the aneu- 
rism, the very object for which it was performed. 

Aneurism of the Common Carotid Artery.—Aneurism of the carotid 
may occur in any part of the course of this vessel, being in rare instances 
intra-thoracic (when the left trunk is involved), 

The diagnosis of aneurism of the left carotid, low down, depends 
upon the presence of the aneurismal bruit at the site of the tumor, this 
murmur being carried along in the distribution of the artery. Pressure 
symptoms are referable to laryngeal interference from compression upon 
the pneumogastric ; or distention of the left internal jugular, and in rare 
instances the left subclavian vein. The presence of the swelling is usu- 
ally first recognized in the space between the two tendons of origin of 
the left sterno-mastoid muscle. Aneurism of the right carotid, within 
the first inch of its course, gives rise to the ordinary symptoms of this 
lesion, just beneath the sterno-mastoid muscle, at and immediately above 
its clavicular origin. 

Aneurism of the vertebral artery, in its lower portion, may be differ- 
entiated from: that of the carotid by compression of this latter vessel high 
up. If the thumb be placed over the carotid, at its bifurcation, and 
pressed firmly and directly backward against the vertebral column, such 
compression will not affect the circulation in the sac of a vertebral aneu- 
rism, while if involving the carotid it would be visibly affected. Then, 
again, vertebral aneurism is, in nearly every instance, of traumatic origin, 
and the traumatism is usually a stab wound, while aneurism of the carotid 
is almost always idiopathic. 

In the differential diagnosis of these two lesions higher in the neek, 
the same method is applicable. It should not be forgotten, in the effort 


— ae | 


AS ee A. ee i ae 


7 


SPECIAL ANEURISMS. 283 


to form a diagnosis, that careless manipulation of a cervical aneurism is 
not allowable, on account of the danger of detaching a clot, which may 
pass up into the brain. If the tumor involve the carotid or its branches, 
compression of the primitive trunk, low down, will arrest the pulsation 
in the sac. This is best accomplished by relaxing the sterno-mastoid 
muscle of that side, and grasping the vessel between the thumb and 
finger carried behind the muscle. On account of the deep seat of the 
vertebral artery its compression by this manceuvre is impossible. This 
last vessel may be compressed by placing the thumb one inch directly 
below the transverse process of the sixth cervical vertebra, and pressing 
backward. Above this point it is impossible, since the vessel runs into 
the vertebral foramina. : 

The treatment of carotid aneurism is surgical and palliative. The lat- 
ter method refers to the postural, dietetic, and medicinal treatment of 
aneurisms in general. The only. surgical procedure which should be rec- 
ommended is the ligature. While it is true that some cases are recorded 
as cured by digital compression, I can not but consider this method as 
dangerous, for the reason that, in the process of consolidation where the 
circulation is only temporarily interrupted, cerebral embolism may occur. 
The animal ligature, with antiseptic cleanliness, offers the safest means at 
our disposal. The operation varies with the seat of the tumor. It may 
be divided into deligation upon the distal and cardiac side of the aneu- 
rism. 

The distal ligature has been applied in seven recorded instances—five on the 
right and two on the left carotid. ‘Two deaths occurred from hemorrhage : 
one from the distal side of the (silk) ligature on the sixty-first day, the second 
case from rupture of the aneurism on the sixty-seventh day. A third case 
recovered, but the progress of the disease was not arrested, and death followed 
the rupture of the sac on the ninety-first day. The remaining four cases were 
either much improved or cured. The use of the catgut ligature would probably 
have saved the patient operated upon by Lambert, in which silk was used, causing 
death from hemorrhage on the sixty-first day. 


Deligation upon the cardiac side is always preferable when a sufli- 
cient extent of sound artery can be secured around which to apply the 
ligature. 


In my “ Essays on the Surgery and Anatomy of the Great Vessels of the Neck ” 
Ihave recorded 106 cases in which the artery was tied on the cardiac side of the 
aneurism ; 69 recovered; rate of mortality, 35 per cent. For aneurism of the ex- 
ternal carotid or its branches, 17 recoveries and 5 deaths. Of the 17 recoveries, 16 
Were cured. For aneurism involving the common carotid alone, the death rate was 
44 per cent. When the aueurism involves the common, external, and internal 
carotids, the ligature should be applied to the common trunk, on the cardiac side, 
while the distal ligature may be applied to the external trunk, at the same time 
securing the larger branches derived from this vessel between the ligature and the 
bifureation. By this operation the circulation through the tumor, and in the 
direction of the brain, is practically arrested. 


Aneurism of the external carotid demands the deligation of this 
vessel and no other, when by a careful dissection it is discovered that 
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there is a half or three quarters of an inch of this trunk between the 
bifurcation and the sac. In three instances I have placed the ligature 
around the external carotid exactly at the crotch of the bifurcation, 
tying also the superior thyroid branch. All recovered without accident. 
In the event that this method is impracticable, the common trunk must 
be tied. 

Aneurism of the internal carotid, in the neck, should be treated by the 
deligation of this vessel, between the sac and the common trunk, if possi- 
ble. When a sufficient surface of healthy artery can not be obtained, 
the common and external carotid should be tied, together with all 
branches derived from the external, on the cardiac side of the ligature, 
I performed this operation in one instance, resulting in the rapid and 
permanent cure of a large extra-cranial aneurism of the internal carotid, 
The common trunk was first tied, then the superior thyroid, and exter- 
nal carotid, just above its origin. 

Aneurism of the internal carotid may occur in the cavernous or cere- 
bral portions of this vessel. In the petrous canal dilatation is practically 
impossible. Not infrequently an arterio-cavernous aneurism occurs from 
the giving way of the septum between these two vessels. The cause may 
be traumatic, as in fracture at the base of the skull, or the communi- 
cation may be established without appreciable cause. 

The symptoms of aneurismal dilatation here are of two kinds: those 
referable to pressure upon the brain and nerves, and those due to inter- 
ference with the return venous current through the ophthalmic vein. If 
the arterio-venous communication has occurred, exophthalmus is marked, 
and the eyeball is projected forward with each arterial pulse. Singing in 
the ears, dizziness, with varying loss of function due to pressure, are other 
symptoms of this condition. 

The ophthalmic artery may be the seat of aneurism, within the cranial 
cavity or in the orbit. True sacculated intra-orbital aneurism of this 
artery is extremely rare, only two cases being recorded,* although pul- 
sating tumors, as arterio-venous aneurisms, angeiomata, cirsoid arterial 
tumors, etc., are not infrequent in this locality. The chief point in the 
diagnosis, and the one which has an important bearing in treatment, is 
compression of the carotid. If pulsation ceases, and the other symptoms 
disappear, the indication is clear that the ligature should be applied to 
this vessel. The common trunk should be tied, in order to cut off the 
free communication between the branches of the external carotid and the 
ophthalmic mn the orbit. In my Essays are given fifty-two instances in 
which this operation was done for pulsating non-malignant tumors of the 
orbit, with a death rate of 11:5 per cent.+ About 75 per cent of recoveries 
after this operation result in cures. In severe cases extirpation may be 
necessitated. ° 

Aneurism of any branch or branches of the external carotid should be 
treated by the ligature of the branch involved, or the external trunk. 
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* Prof. Sattler’s classical paper in Graefe and Saemisch’s “Handbuch der gesammter 
Augenheilkunde,” Leipsic, 1880, 
+ “ Prize Essays of the American Medical Association, 1878,” William Wood & Co., New York. 
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Aneurism of the Subclavian Arteries.—The subclavian arteries may 
be affected in any portion of their extent, although, on account of the 
pressure exercised by the two scaleni muscles, between which their 
second portion lies, this division is less frequently involved in aneuris- 
mal dilatation. The seat of this disease is by preference in the third 
portion, the first division being next in order. Exposure to violence 
or muscular effort undoubtedly has much to do with the development of 
subclavian aneurism, since males are very much more frequently affected 
than females, while the tumor is found on the right side in the great 
majority of cases. 

The first. portion of the right subclavian is not infrequently involved 
in the progress of an innominate aneurism. Upon the left side aneurism 
of the thoracic portion of this vessel is rare. 

Subclavian aneurism, as it usually develops, is first recognized as a 
pulsating tumor, felt rather than seen behind the clavicle, and to the 
outer side, or behind the sterno-mastoid muscle. It may be mistaken for 
a glandular or other tumor of the soft tissues. The symptoms which 
have been already detailed will serve as a guide for proper differentiation. 
Difficulty may arise, even after the aneurismal character of the swelling 
has been recognized, in determining from what vessel the tumor springs. 
As has been said, the progress of aortic aneurism gives rise to pulsation 
and pressure symptoms, located in the thorax for a considerable period 
prior to the approach or appearance of the tumor at the root of the neck. 
in fact, aneurism of the aorta, In many instances, produces death before 
it attains such magnitude. On the right side, this knowledge will aid 
materially in recognizing the seat of the lesion, and, fortunately, aneu- 
rism of the arch and subclavian occurs most often on this side of the 
body. The differentiation of aneurism of the thoracic portion of the left 
artery, from the same lesion of the arch, near the origin of the subclavian, 
is somewhat more difficult. When the tumor involves the subclavian 
its appearance in the neck is mere rapid than in the aortic aneurism, 
while interference with the return circulation in the arm, which may 
appear early in the history of subclavian aneurism, is rare when the 
aorta is the seat of this lesion. Again, in aneurism of the second or third 
portion of the arch, which does not invelve the subclavian, the pulse 
wave in the left radial will be of equal force and synchronous with that 
of the right side. 

The treatment of subclavian aneurism is a subject of great impor- 
tance, and one which, from a study of a number of cases, has led to 
_ great diversity of opinion and practice.* 

The methods may be divided into the surgical ; the postural, medical, 
and dietetic; and the palliative or expectant. The employment of any 
of these means will, again, be in great part determined by the portion of 
the artery involved in the disease. The surgical treatment comprises the 
ligature or compression on the cardiac or distal side; or pressure applied 
directly to the sac, and massage. 


*See classical paper by Prof. Edmond Souchon, of New Orleans, “ Annals of Surgery,” No- 
vember and December, 1895, 
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The application of the proximal ligature for the relief of subclavian 
aneurism presents an array of disasters which should attract the atten- 
tion of the surgeon. 


Ina former edition and in my essays on the arteries I tabulated 17 cases in 
which the innominate, either singly or with the carotid and vertebral, had been 
tied, with 16 deaths; and in the “ Boston Medical and Surgical Journal” of 
August 8, 1895, Dr. H. L. Burrell supplements these with 12 cases additional, or 
29 in all, as follows: 


INNOMINATE NEAR BIFURCATION INVOLVED WITH THE CAROTID AND SuB- 
CLAVIAN. 


No. 1 (Valentine Mott, New York, 1818).—Death, twenty-sixth day, by hemor- 
rhage. Silk ligature. 

No. 2 (Graefe, Berlin, 1822).—Death, sixty-eighth day, from hemorrhage. Oper- 
ation for subclavian aneurism. 

No. 3 (Norman, Bath, 1824).—Death, third day, from hemorrhage. Operation 
for subclavian aneurism. 

No. 4 (Arendt, St. Petersburg, 1827).—Death, eighth day, from sepsis. Oper- 
ation for subclavian aneurism. 

No. 5 (Hall, Baltimore, 1830).—Death, sixth day, from hemorrhage. Operation 
for subclavian aneurism. 

No. 6 (Bland, Sidney, 1832).—Death, eighteenth day, from hemorrhage. Oper- 
ation for subclavian aneurism. Ligature, thread. 

No. 7 (Dupuytren, Paris, 1834, reported but not performed by him).—Death, 
third day, from hemorrhage. Operation for subclavian aneurism. 

No. 8 (Lizars, Edinburgh, 1837).—Death, twenty-first day, from hemorrhage. 
Operation for subclavian aneurism. 

No. 9 (Hutin, Paris, 1842).—Death, twelve hours after operation, from hemor- 
rhage. Operation for secondary hemorrhage after a penetrating wound. 

No. 10 (Gore, Bath, 1856).—Death, seventeenth day, from hemorrhage. Oper- 
ation for subclavian aneurism. Hemp ligature. 

No. 11 (Pirogoff, St. Petersburg, 1856).—Death, forty-eight hours, from prob- 
able septicemia. Operation for subclavian aneurism. 

No. 12 (Cooper, San Francisco, 1859).—Death, ninth day, probably from sepsis. 
Operation for subclavian aneurism. 

No. 13 (Cooper, San Francisco, 1860).—Death, thirty-fourth day, from hemor- 
rhage. Operation for subclavian aneurism. 

No. 14 (Smyth, New Orleans, 1864).—Recovery. Operation for subclavian 
aneurism. Carotid and innonvinate ligated, and jifty-four days later the vertebral 
also. 

No. 15 (Lynch, 1867).—Death, twelfth day, from hemorrhage. Operation for 
secondary hemorrhage after gunshot wound. 

No. 16 (Porter, Dublin, 18v7).—Died of hemorrhage six weeks after. Operation 
for subclavian aneurism. Clamp applied to innominate for three days and then 
removed. 

No. 17 (Bickersteth, Liverpool, 1868).—Death, ninth day, from hemorrhage. 
Operation for subclavian aneurism. 

No. 18 (A. B. Mott, New York, 1868).—Death, twenty-third day, from hemor- 
rhage. Aneurism burst into pleural cavity. Operation for subclavian aneurism 
(Mott’s operation). Jnnominate and carotid tied. 
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No. 19 (Partridge, Calcutta, 1870)—Death, one and one half hours after, from 
hemorrhage. Previous operation, ligature for aneurism of carotid thirteen days 
befure. 

No. 20 (Buchanan).—Death in a few minutes from shock. Operation for sub- 
clavian aneurism. 

No. 21 (O’Grady, Dublin, 1875).—Death, twenty hours after operation, from 
shock. Operation for subclavian aneurism. Removed inner two inches of clavicle. 

No. 22 (Thompson, Dublin, 1882).—Death, forty-second day, from hemorrhage. 
Operation for subclavian aneurism. ‘Tape ligature of ox aorta. 

No. 23 (Banks, Liverpool, 1883).—Death, thirty-seventh day, from hemorrhage. 
Kangaroo tendon. Operation for subclavian aneurism. Jnnominate and carotid 
ligated. 

No. 24 (Bull, New York, 1884).—Death, thirty-third day, from hemorrhage. 
Operation for subclavian aneurism. Innominate, right common carotid, and verte- 
bral arteries were all ligated simultaneously with a double catgut ligature. 

No. 25 (May, Birmingham, 1886).—Death, nineteenth day, from hemorrhage. 
Catgut ligature. Operation for subclavian aneurism. 

No. 26 (Durante, Rome, 1887).—Death, sixteenth day, from hemorrhage and 
hemiplegia. Operation for subclavian aneurism. Jnnominate, carotid, and verte- 
bral ligated. 

No. 27 (Lewtas, India, 1889, Mendon Hospital, Punjab).—Recovery. Catgut 
ligature. Operation for hemorrhage following traumatic aneurism of subclavian 
by fragment of gun barrel which exploded. Ligated carotid and innominate. Mr. 
Lewtas writes me in 1896 that his patient was entirely well six months after the 
operation. 

No. 28 (Coppinger, Dublin, 1893).—Recovery. Operation for subclavian aneu- 
rism. Jnnominate and carotid both ligated. Living and perfectly well July 15, 
1896 (letter from Dr. Coppinger and Dr. Fitz Gibbon to author). 

No. 29 (Burrell, Boston, 1895).—Recovery, all symptoms relieved, and patient 
out and about. Two silk ligatures on innominate. Operation for fusiform aneu- 
rism of carotid, subclavian, and innominate arteries. Death, from arterial sclerosis 
and an enlarged and dilated heart, on the one hundred and fourth day.* 


Of the twenty-nine cases, twenty-five died from the immediate effect 
of the operation (eighty-six per cent); four cases are reported as recov- 
ered. In Smith’s case the innominate and the carotid were tied, and 
fifty-four days later the vertebral. The patient lived ten years, and died 
from hemorrhage from the aneurism for which the operation had been 
performed. In Lewtas’ case the history closes after six months; the 
innominate and carotid were tied, and the patient may be considered 
cured. In Coppinger’s case the patient was living and perfectly well 
January 15, 1896 ; innominate and carotid tied ; also given as cured. In 
Burrell’s case the innominate alone was tied, and the patient recovered 
from the immediate effects of the operation, but died suddenly on the 
one hundred and fourth day.t 


* To this list might be added Twyman’s case (Souchon), in which, for traumatic diffuse aneu- 
tism of the first portion of the right subclavian, he tied the innominate and right carotid. Coma 
and death eighteen hours after operation. 

+ R. F., male, fifty-four years; family history negative. Patient in good health always until 
two years before operation, January 15, 1895, when he noticed a little shortness of breath. Denies 
Venereal disease or rheumatism. Eighteen months ago he felt a lump in the left side of the throat 
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Dr. Edmond Souchon (‘‘ Annals of Surgery,” November and Decem- 
ber, 1895), in a classical paper, properly considers aneurism of the sub- 
clavian arteries under the head of traumatic and idiopathic. He gives 
fifteen cases of traumatic aneurism of the right side which were due, as 
he states, to a direct blow and not to obscure traumatism, such as so- 
called strains: 


Colles, 1811; subclavian aneurism; ligature silk (?); first portion right subela- 
vian half an inch from innominate; death, fourth day, from hemorrhage at seat of 
ligature. 

Bullen, 1823; subclavo-axillary aneurism; ligature third portion; recovery; 
second day, venesection, twelve ounces; hemorrhage from wound on the sixteenth 
and seventeenth days; seventy-fifth day, hemorrhage from the sac; patient ulti- 
mately recovered. 

Arendt, 1827; innominate tied half an inch below bifurcation; death, eighth 
day, exhaustion, no hemorrhage; artery closed. _ 

Wattman, 1833; subclavian aneurism due to gunshot; ligature third portion; 
death from hemorrhage. 

Overt, 1848; ligature first portion; death, hemorrhage. 

Roux, 1855; ligature second portion; death, hemorrhages. 

Pitha, 1856; ligature second portion; death, pyzemia. 


Cruveilhier, 1859; ligature first portion and common carotid ; death, exhaustion. - 


which, on exercise, throbbed and seemed to choke him; no pain. Two weeks ago, after a long 
walk, the choking sensation increased. Physical examination shows an enlarged area one finger’s 
breadth to the right of sternum; sharp, blowing, systolic and diastolic murmur, especially well 
marked on the right; marked pulsation of vessels on right side of neck; expansion thrill and 
systolic bruit; nothing of interest as regards lungs or other organs; urine, 1016; slight trace of 
albumin ;. no microscopical examination ; temperature normal. 

Operation.—Incision at anterior edge of right sterno-mastoid muscle from the level of the 
coracoid cartilage to two inches below the upper border of the sternum; from this point another 
incision, extending outward four inches in length to the junction of the outer and inner thirds of 
the clavicle. This skin flap, with the fascia and platisma muscle, was turned back, the sterno- 
mastoid severed close to its insertion in the clavicle and sternum. The hyoid muscle was divided, 
exposing a fusiform aneurism in the right subclavian and right carotid arteries, extending down 
and on to the innominate. The right sterno-clavicular articulation and right half of the cartilage 
of the sternum was gnawed off with bone forceps to expose the innominate. The right innomi- 
nate vein and the left innominate vein going down to form the superior vena cava with the pneu- 
mogastric and recurrent laryngeal nerve, resting on the innominate artery, were all clearly in 
sight. The sheath was opened and the innominate artery isolated. The artery was one and one 
quarter inch in circumference. A flat-braided silk ligature was then passed around the vessel 
and tied in a square knot, which was gradually tightened, fully three minutes being spent in 
securing it, care being exercised not to cut the artery too strongly. Half an inch higher upa 
second ligature was passed in the same manner, tied in a square knot, and cut short; muscles su- 
tured into their position; aseptic dressing applied; operation lasted an hour and a half. No 
pulsation in right carotid and radial. Right arm wrapped in cotton wool and bandaged. The 
right pupil reacted more slowly to light. Very little shock or pain. Uneventful recovery. 

On the sixty-ninth day he walked to the operating theater to a clinic, and left the hospital 
about this time. On the morning of the one hundred and fourth day, having been very comfort- 
able previously, the patient sat up in bed, complained of shortness of breath, became pale, and 
died in twenty minutes. 

Autopsy.—Heart greatly hypertrophied, cavities dilated. The innominate artery was com- 
pletely closed just at the origin of the subclavian and carotid. General arterio-sclerosis, with 
dilatation and thickening of the aorta and large arteries. Occlusion of innominate by the upper 
ligature ; severance of artery by the lower ligature, with healing. the ligature remaining within 
the artery and the continuity of the lumen being restored. Syphilis. 
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Langenbeck, 1862; second portion ; death, pysmia. 

Thiersch, 1882; ligature third portion; sac opened and clots turned out; com- 
pression ; death, pyeemia. 

Langenbeck, 1884; bullet wound; repeated hemorrhages; incision ‘of sac; 
clots turned out; ligation of both ends; cured. 

Langenbeck, 1884; knife wound; diffuse aneurism; incision of sac after sawing 
clavicle; clots turned out; both ends ligated. 

Lewtas, 1885; given with ligature of innominate artery; incision of sac; clots 


turned out; ends not tied. 
A. B. Miles, 1893; gunshot wound middle of third portion; diffuse aneurism ; 


precautionary ligature placed on first portion of subclavian, occluding vessel by 
pulling on loop and compressing with finger at the same time; digital compression 
of axillary; incision, and clots turned out; proximal end first tied, then distal end ; 
precautionary ligature then rempved ; wound granulated and patient recovered. 

Twyman, 1890; girl, eighteen years; traumatic diffuse aneurism caused by frac- 
ture of right clavicle at junction of outer and middle thirds; ligatures of innominate 
thirty-one days after accident; carotid also tied; coma; death eighteen hours after 
operation. Autopsy showed wound in first portion of subclavian one sixth of an 
inch beyond the origin of the thyroid axis and the vertebral. 


Of the fifteen cases, four recovered and were cured. Of these four 
cases it will be seen that the sac was incised and clot turned out in three 
(Miles, Lewtas, and Langenbeck), and in the fourth (Bullens) the sac 
ultimately suppurated or broke down and the contents were discharged 
through the trachea. In only one of the fatal cases was the sac opened 
and the vessel secured at both ends. 

So far as Iam able to learn, in no instance has a ligature been suc- 
cessfully placed on the first or second portion of the subclavian-on the 
right side, the failures being due, in my opinion, to the nearness to the 
heart and the directness of the force of the blood current as it is ejected 
from the left ventricle. From a study of these cases, the inference is 
clear that, when driven to the extreme of operative interference, the 
surgeon should resort to the temporary loop thrown around the vessel 
on the cardiac side, after the method of Miles, with compression on the 
distal side, turning out clots, and treating the aneurism as an aseptic 
open wound with ligature on healthy arterial tissue on both sides of the 
sac. It seems to me that as a preliminary measure the excision of the 
clavicle in order to expose freely the operative field would be a wise pre- 
caution. 

According to Souchon, the ligature has heen applied in all instances 
upon the third portion of the right subclavian for aneurism of this por- 
tion of the artery alone or involving the axillary beyond the seat of liga- 
ture. All died but one, the case of Green—male, thirty-five years; small 
tumor of outer part of artery; ligature close to the scalenus; patient 
well several years after operation.* 

It has been applied to the second portion in two cases (Souchen), 
those of Liston and Gay ; both perished. 


*The other operators were Colles, Travers, Brodie, Gore, Blaker, Stanley, Gregg, Drayton 
Paget Auvert. 
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Ligation of the first portion alone of the right subclavian has been 
done eight times, all fatal.* The first portion of the right carotid has 
been tied simultaneously for aneurism of the third portion of the sub- 
clavian in one case (Liston)—death from heemorrhage from the subclavian 
ligature. 

One case of simultaneous ligation of the first portion of the subclay- 
ian, common carotid, and vertebral, by Willard Parker, of New York; 
fatal. 

The first portion of the right subclavian artery has been tied ten 
times, alone or simultaneously with other arteries, for idiopathic sub- 
clavian aneurism of the third portion ; all fatal; and all died from distal 
hemorrhage from the subclavian except one case (Partridge’s), which died 
of pywmia, and one case of Arendt’s, which died of exhaustion. 

The innominate has been tied alone fifteen times for right subclavian 
aneurism, as already given ; all fatal.+ 


Burrell’s case, which died on the one hundred and fourth day, is not included, 
as it was for aneurism of the subclavian, carotid, and innominate at its bifurcation, 
In A. B. Mott’s and Coppinger’s cases the innominate and common carotid were 
tied for aneurism of the subclavian. Mott’s case died, and Coppinger’s case recoy- 
ered and was living two years after the operation. The aneurism was in the second 
and third portions of the artery, and as large as a hen’s egg; the carotid was ligated 
in two places, and divided between; silk ligatures. ‘Two years after operation this 
patient was in St. Bartholomew’s Hospital; his nervous system seemed broken 
down, but he was free from any sign of the old aneurism. 

Two cases of ligation of the innominate, common carotid, and vertebral simul- 
taneously—Bull and Durante; both perished from hemorrhage. 

Simultaneous ligation of the common carotid and innominate, and, fifty-two 
days later, of the vertebral—the famous case of Smyth, of New Orleans; recovered 
from the operation, and died ten years later from hemorrhage from the aneurism. 

In another case in which the innominate and carotid were tied simultaneously 
with ligation of the subclavian, sixty-seven days later the patient died of hemorrhage. 


One case of ligation of the third portion of the subclavian as a distal 
operation for aneurism of the same portion of this vessel was done by 
Monod: Male, fifty-one years; tumor, size of small hen’s ege ; ligation 
of outer part of third portion of subclavian between tumor and clavicle; 
common carotid also tied. Four months after operation all vestige of 
tumor disappeared. June 8, 1895, patient well (Souchon). 

Ligation of axillary alone as a distal operation on the right side; 
three cases; all fatal. 

Franz Schopf extirpated successfully a solidified aneurismal sac of 
the right side on account of pressure which it exercised. Patient recov- 
ered, with improved use of upper limb. 

Amputation at the shoulder joint has been performed five times, with 
two recoveries. In one of these cases Rose also tied the carotid. 


* The operators were Arendt, Bayer, Liston, Mott, Hayden, O’Reilly, Partridge, Auvert, Liston 
and Parker. 

+ The operators were Mott, Graefe, Norman, Dupuytren, Hall, Bland, Lizars, Gore, Pirogoff, 
Porter, Bickersteth, O’Grady, Thompson, May, and Bennet. 
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Souchon has collected seventeen cases of traumatic aneurism of the left. sub- 
clavian : 

Dupuytren, 1819; puncture wound; seven years later, aneurism, size of child’s 
head; ligature second portion; tumor solidified; three years later it suppurated, 
was opened, and recovery took place. 

Sawinkoff, 1823; ligation in third portion; cured. 

Gibbs, 1823; result of blow; ligature third portion ; cured. 

Auchincloss, 1833 ; died; cerebral anemia (coma). 

Majeste-Lallemande, 1834; second portion; cured. 

Periera, 1835; just outside scalenus; cured. 

Earle, 1835; third portion; cured. 

J. C. Warren, 1844; third portion; hemorrhage from operating wound con- 
trolled by plugging; cured. ; 

Manec, 1848; shot wound; ligature third portion; cured. 

V. Mott, 1850; ligature third portion; cured. 

T. G, Morton, 1866; ligature second portion; forty-three days later, suppura- 
tion of sac, frightful hemorrhage; subclavian tied; amputation at upper third; 
hemorrhage, sixty-seventh day ; shoulder-joint amputation ; cured. 

Madden, 1868; gunshot wound; ligature just outside scalenus; scapular artery 
also tied ; cured. 

Marchesano, 1875; bullet wound; ligature first portion; twenty days after 
operation, death from slipping of the ligature and hemorrhage. 

McKinnon, 1880; pistol-shot wound ; ligature just outside of scalenus; six days 
later, terrific hemorrhage; bag of shot, weighing two pounds and a half, placed as 
compress on wound; hemorrhage arrested ; cured. 

Michel, 1883; gunshot wound; ligature second portion; cured. 

O'Reilly; axillary (or subclavio-axillary) aneurism from reduction of dislocated 
shoulder; ligature third portion; cured. 

Parke, 1891; gunshot wound; third portion; cured. 


An analysis of these cases shows the remarkable fact that only two 
deaths occurred in the entire group, confirming the statement made in 
my essays on the arteries that the fatal results in ligature of the right 
subclavian or innominate were caused not only by the nearness to the 
heart, but by the unfortunate position of the innominate artery, which is 
in a direct line with the impact of the blood current forced out by the 
left ventricle. With these favorable results in mind, the surgeon can, by 
the ligature on the cardiac side, approach the left subclavian artery for 
relief of aneurism with a fair prospect of success. 


In addition to the foregoing, Dr. W. 8S. Halsted (“Johns Hopkins’ Bulletin,” 
1892) gives the history of a colored man, fifty-two years of age, in which with a silk 
ligature he tied the first portion of the left subclavian, excised the sternal portion 
of the clavicle, applied a ligature to the axillary artery as well, and excised a sub- 
clavio-axillary aneurism. The extirpation of this aneurism lasted three hours and 
ahalf. This may be considered the first successful deligation of the left subclavian 
artery in the first surgical division, as the patient recovered. In one other fatal 
case it was attempted by Dr. J. Kearney Rodgers, of New York. 

In the second edition of this work I reported one hundred and thirteen cases in 
which the swdclavian was tied in the third surgical division for subclavio-azillary 
aneurism, with forty-seven deaths. For simple azillary aneurism seventy-nine 
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cases were tied in the third portion of the subclavian, with thirty deaths; forty-nine 
recovered, and forty-six of these were reported cured. 


The value of the expectant plan may be estimated in the following 
cases : 


SYNOPSIS OF 22 CASES OF SUBCLAVIAN ANEURISM IN WHICH “ NO TREAT- 
MENT’? WAS UNDERTAKEN. 


18 deaths, 4 spontaneous cures. 


Highteen fatal cases. Dates of death after tumor was noticed (and when surgi- 
cal interference might have been undertaken). 


J case. Aneurism had existed for “some time.” Died twelve weeks after admis- 
sion to hospital. 

1 case. Not known how long aneurism had existed. 

lcase. Lived “some months.” Died of exhaustion and suppuration caused by 
pressure of sac. 

1 case. Died of rupture of sac twenty-four years after recognition of aneurism. 

1 case. Died from asphyxia caused by pressure of sac, eight years. 

1 case. Died from external rupture of sac two years and eight months after recog- 
nition of aneurism. 

1 case. Died from exhaustion from pressure of sac two years after recognition. 

1 case. Died from dyspnoea from pressure of sac, two years after recognition. 

1 case. Died from dyspnoea and exhaustion from pressure of sac one year and a 
half after recognition. 

1 case. Died from rupture of sac into lungs one year and a half after recognition. 

1 case. Died from rupture of sac into lungs eight months and half after recog- 
nition. 

1 case. Died from rupture of sac into tissues, becoming diffused, and causing death 
by pressure, five months and a half after recognition. 

1 case. Died from rupture of sac, death by pressure, five months after recognition. 

1 case. Died suddenly (probably from cerebral clot) one year and a half after 
recognition. 

1 case. Died suddenly, cause not stated, not rupture of sac. 

2 cases. Died from rupture of popliteal aneurisms. 

1 case. Died from typhoid pneumonia three years after recognition. 


Of the four cures, three remained well; one died about four years later from rup- 
ture of an aortic aneurism. Of these eighteen fatal cases in which no treatment 
was undertaken, three died of other diseases than aneurism. 

Of the thirteen cases in which the duration of life is noted after the recognition 
of the aneurism, the sum total is forty-seven years and nine months. 

The sum of life in the thirteen cases after deligation of the innominate is about 
eight months, a difference in favor of non-interference (in an equal number of 
cases) of about forty-seven years of life. 


SYNOPSIS OF 14 CASES TREATED BY VALSALVA’S METHOD. 
(More or less modified.) 


1case. M.; R. Subclavian aneurism. Size, hen’s egg. Venesection; cold and 
lead lotion locally. Recovered. Two and a half years later was work- 
ing as a carter in the city. 
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1case. M.; R. Subclavian. Immense size. Venesection. Cold and astringents 
locally. ‘Tumor reduced in size and firmer; lost sight of while in pro- 
cess of cure. 

lcase. M.; R. Subclayian (syphilitic). Valsalva’s method and antisyphilitics. 
Cure complete. . 

1case. M.; R; age forty-five. Subclavian (syphilitic). Valsalva’s method and 
antisyphilitics. Cured and seen well six years later. 

1case. M.; age forty-two. Subclavian. Venesection. Digitalis. Rest. Marked 
improvement, so that patient left hospital and was lost sight of. 

lcase. M.; age fifty. Subclavian. Was treated for an intercurrent attack of 
rheumatism by rest, strict diet, and antiphlogistics. Cured. 

lcase. M.; age thirty-nine. Subclavio-axillary (Pancoast’s case). Valsalva’s 
method had been tried and considered a failure. Operation determined 
on. Carried into operating room. Patient fell into collapse and opera- 
tion was postponed. Recovered cured. (It is stated that a large dose 
of aconite had been given by mistake just before the operation was to 
have taken place.) 

lease. M.; age thirty-seven. Subclavian. Venesection. Valsalva’s method and 
careful and persistent direct compression for one year and a half. 
Cured. 

lease. M.; age fifty-one. Subclavio-axillary (by Pelletan). Valsalva’s method. 
Cured. 

5 cases treated by this method (in part) were fatal. Venesection was not practiced 
except in one case. Only local and constitutional treatment. All died 
within twelve months of the recorded recognition of the disease; one 
from ulceration into trachea, hemoptysis, and exhaustion; two from 
external bursting of sac; two from exhaustion and coma (with pressure 
on the trachea in one case). 

Summary.—Fourteen cases. Cured, seven; improved, and in process of cure 
when lost sight of, two; died, five. No venesection in four of five fatal cases. One 
successful case modified by direct pressure. 


- 


SYNOPSIS OF 6 CASES TREATED BY DIRECT PRESSURE UPON THE SAC 
(MODIFICATIONS GIVEN). 


(All subclavian aneurism.) 


Icase. M.; forty-six years; R. Leather “cup” molded over tumor and held in 
place by figure-of-8 straps around shoulders and axilla. Cured in four- 
teen months. Did light work during treatment, and had no other medi- 
cation. 

lcase. M.; thirty-nine years; L. Enormous size. Treated by cold and pressure 
“in turns.” Small cannon ball suspended so as to press comfortably. 
Discharged relieved. Some months later violent inflammation (from 
fall), suppuration, rupture of sac; discharged two quarts of pus and 
blood. Cured. Debility of arm probably permanent. 

Tcase. M.; forty-one years. (Thirteen months’ duration.) Kept in bed, on back ; 
ice locally; restricted diet. Third day air cushion for twelve hours, 
with intermissions amounting to three hours. Every half-hour interval 
of ice. Treatment for seven days. Tumor began to subside, and was 
cured in twelve months. 


7 


lcase. (T. Holmes.) (“ Lancet,” February 12,1876, p. 237.) Subclavian. Treated 
by direct pressure from rubber ball. Cured. 
1 case. (Dupuytren.) Direct pressure. Resulted fatally. 
l case. (Porter.) Exposed axillary and passed needle under it. Thirty-five days 
later exposed innominate and passed the “ acupressure needle” under it. 
Died from hemorrhage from innominate on tenth day. 
(In one case given in preceding table, direct pressure was practiced with Val- 
salva’s method.) 
Summary.—Five cases of “direct pressure” (without operative procedures), 
Cured, four; died, one. 
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Synopsis OF CASES oF MASSAGE OR KNEADING IN THE TREATMENT OF 
SUBCLAVIAN ANEURISM. 


Of this method there are six cases. 

Three cured ; viz., by Fergusson, Little, and Porter. 

Three died ; viz., by Fergusson, Hilton, and Morgan. 

(See “ Guy’s Hospital Reports,” vol. xvi, p. 42 e¢ seq.) 

In addition, Mr. Bryant, in his “ Practice of Surgery,” p. 190, gives a case by 
Dutoit, of Berne, in which a subclavian aneurism was cured by injection of ergotin 
around the sac under the skin, and digital compression. 

Poland cured one case by digital pressure on the cardiac side. A third case was 
tried for forty-six hours and abandoned on account of pain from pressure. The 
patient died from exhaustion. Paget tried mechanical pressure in a fourth case, 
but abandoned it as a hopeless undertaking. A fifth case by Verneuil was improved, 
but lost sight of before a cure was effected. 


From the study of the foregoing history of subclavian, subclavio- 
axillary, and axillary aneurisms, I have reached the following conclu- 
sions : 

Deligation of the innominate artery, or the subclavian in its first sur- 
gical division, are operations so dangerous that they should be under- 
taken only in extreme conditions. 

The first indication in the treatment of these lesions is pressure, judi- 
ciously applied. If possible, the compression should be exercised be- 
tween the tumor and the heart. Nextin preference, direct pressure upon 
the body of the aneurism. Perfect and persistent rest should be enforced, 
and with this the method of Tuffnel offers the surest and safest means of 
palliation and cure. 

In making direct compression,’the elastic ball introduced by Mr. 
Holmes seems best adapted. This should be applied gradually, in order 
to accustom the patient to its presence. Massage is so inferior to the 
plan just detailed that it may be omitted from practice. 

Should all these means fail after a persistent trial, and should the 
surgeon, from the appearances, judge that rupture was on the eve of oc- 
curring, ligature of the innominate should be performed, provided that 
the ligature could not be applied to the subclavian proper. 

When the aneurism involves the last portion of the subclavian or the 
axillary, the ligature should be applied to the third division of the sub- 
clavian. Compression should always be tried in these, as in all other 
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cases, before resorting to the ligature. The histories show a far more 
favorable prognosis in operations on the left side. 

Aneurism of the brachial, radial, and ulnar arteries, or their branches, 
is comparatively rare, and when seen is almost always the result of a 
wound. The diagnosis is not difficult. The treatment required is digital 
or mechanical compression on the cardiac side of the tumor. . If this fail, 
direct compression of the sac may be added, and, if a thorough trial of 
these two methods is not successful, a catgut ligature should be applied, 
as near the aneurism as the condition of the artery will permit. Extir- 
pation of a solidified or large aneurism may be essential to remove a de- 
formity or the pain resulting from pressure. 

Aneurism of the Vertebral Artery.—Aneurism of the vertebral is 
almost always the result of a punctured wound. A rare exception to 
this rule is the case of idiopathic aneurism of both vertebrals reported by 
Dr. Anderton, of New York city.* It occurs most frequently in that 
portion of the vessel between the atlas and the transverse process of the 
sixth cervical. The chief point in diagnosis is the differentiation between 
the lesions in question and carotid aneurism. 

The difficulty of distinguishing vertebral from carotid aneurism in the 
neck arises from the fact that direct pressure from before backward, in 
the lower portion of the neck, will interfere with or arrest pulsation in 
aneurisms of doth vessels. 

If, however, the head be flexed upon the chest, and the sterno-mastoid 
muscle thus relaxed, the carotid can be compressed by grasping the mus- 
cle and artery between the thumb and finger, which are pressed deeply 
behind the outer and inner borders. This will not involve the vertebral. 

Again, if the carotid be forcibly compressed by the thumb, backward 
and inward, against the vertebral column, at any point above the trans- 
verse process of the sixth cervical, the vertebral will not be included, 
since it is protected by the processes. 

In my Essays are recorded five cases in which the common carotid was 
tied for supposed carotid, but in reality vertebral, aneurism. All ended 
fatally. 

In the treatment of this lesion direct pressure may be employed, since 
prolonged compression of the artery before it enters the foramen in the 
sixth transverse process is impossible. One successful result of this 
method is recorded. If the disease continues to increase, deligation of 
the vessel in its first portion may be effected. This is a very difficult 
operation, and has rarely been attempted. The only operators so far are 
Smyth, Parker, Alexander, and myself. 

Aneurism of the internal mammary, and other smaller branches of 
the subclavian, does not demand separate consideration. Aneurism of 
the intercostal arteries occurs in rare instances, usually as a result of 
fracture of a rib or a stab wound. 

_ Aneurism of the Thoracic Aorta.—Aneurism of the thoracic aorta 
(exclusive of the arch) rarely demands surgical interference. Bourget,t 


*“ Medical Record,” vol. xx, p. 354. 
+“ Annales de la Suisse Romanne,” 1892; “ Annals of Surgery,” 1892. 
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of Lausanne, Switzerland, reports a case of large thoracic aneurism which 
presented in the space between the scapula and the spinal column. In 
order to produce coagulation, the method of Bacelli was successfully 
instituted. A watch spring two millimetres broad and thirty-seven centi- 
metres long, with a spiral five centimetres in diameter, was used. The 
point was sharpened and boiled in a solution of hydrochloric acid, not 
only to make it aseptic but to cover it with a film of ferric chloride as 4 
coagulating agent. A small slit was made in the sac, and, while an 
assistant held the spiral unwound, the end was introduced, and the 
spring, recoiling upon itself within the sac, rapidly drew the entire metal 
tape into the cavity of the aneurism. The wound was sealed ; the pa- 
tient complained of no pain during or after the operation. Tumor 
decreased in size; intercostal pains were lessened in intensity. One 
month later, exploratory puncture showed the aneurism solidified ; pul- 
sation ceased, and the patient gained three kilogrammes and a half in 
weight. The postural and dietetic treatment, with venesection when 
strictly indicated, should precede operative interference. 

Aneurism of the Abdominal Aorta.—Aneurismal dilatation of this 
section of the aorta occurs most frequently near the diaphragm. The 
entire vessel may be the seat of fusiform aneurism. Females are less 
frequently attacked than the opposite sex. In corpulent persons the 
diagnosis is difficult. Tumors of the central organs, as the stomach, pan- 
creas, transverse colon, and the superjacent mesentery, may be mistaken 
for aneurism. On the other hand, in emaciated persons, unnatural ex- 
pansion of the aorta during the cardiac cystole has led to a mistake in 
diagnosis. The history of the development of the tumor, the presence of 
the aneurismal tremor and bruit, and the recognized general expansion of 
the sac, with the arterial pulse, will enable the careful observer to arrive 
at a correct diagnosis. 

The treatment is chiefly expectant, and the most persistent trial of 
the postural and dietetic method can do but little more than prevent 
the rapid development of the aneurism. Operative interference may, 
when all else fails, be considered justifiable. * 


* The introduction of steel wire may be undertaken. Dr. F. Lange (“ Annals of Surgery,” 
1887), of New York, reports a case of aneurism of the abdominal aorta treated by the introduction 
of a wire into the sac. The patient was a man, forty-five years of age. Three metres of thin wire 
were introduced through a puncture made with trocar and cannula. The needle was again in- 
serted a few days later, and twelve metres (about thirty feet) of wire introduced. Salt solution 
was thrown into the cephalic veins at the same time. The aneurism gradually increased, and the 
patient died of pneumonia twelve days after the operation. 

Dr. A. G. Gerster (“N. Y. Med. Jour.,” February, 1891), of New York, presented a specimen of 
aneurism of the aorta in which he had introduced thirty-five feet of wire. The patient died four 
weeks after. The specimen showed how little coagulation around the wire had taken place in that 
length of time. 

In performing this operation it may be done without an anesthetic through a small-sized tro- 
car and cannula, care being taken to exclude any of the viscera between the abdominal wall and 
the trocar. The trocar-cannula is introduced into the sac, the trocar withdrawn, and the wire 
(which must of necessity be very fine) introduced through the cannula; or an anesthetic may be 
given and laparotomy performed in order to carry the wire directly into the sac. ‘The results of 
this operation do not offer much encouragement to a repetition of the practice. 
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Aneurism of the Branches of the Abdominal Aorta.—Aneurism of 
any of the visceral or parietal branches of the abdominal aorta may occur, 
The location of the tumor and the characteristic symptoms of aneurism 
will point to the vessel affected. When treatment is necessary, the same 
method should be employed as for aneurism of the main trunk.. Explo- 
ration under strict antisepsis may be made, and deligation with the ani- 
mal ligature practiced, if the tumor is sufficiently removed from the aorta 
to allow the application of the ligature to non-diseased tissue. 

Aneurism of the Iliac Arteries.—Aneurism of the common iliac ar- 
teries and of the two primary divisions of this vessel close to their points 
of origin is, fortunately, of rare occurrence. The diagnosis may be made 
by a study of the history of the case, by palpation, coupled with explo- 
ration by the rectum or vagina. In the treatment of this lesion compres- 
sion of the abdominal aorta should be faithfully tried, and with this 
restricted diet and rest in bed. When possible, careful, graduated, direct 
compression may be employed. Compression of the aorta may be digital, 
or by means of a horseshoe tourniquet, with or without an anesthestic, 
as may be found applicable in the case under treatment. Compression of 
the abdominal aorta has been practiced by incision through the median 
line, holding this vessel partly or completely occluded by light pressure 
with the thumb and index finger. 'This practice might be found advis- 
able for the cure of such a dangerous lesion. 

Ligation of the abdominal aorta has been recommended, and has been 
performed eight times, with a fatal result in each case. The longest sur- 
vival after the operation was ten days. It is doubtful if success can be 
obtained by the immediate occlusion of the abdominal aorta in any case 
in which a capacious collateral circulation has not been established as a 
result of the lesion. In a very extreme case in which this operation would 
be justifiable, graduated deligation has been recommended. The method 
suggested is the application of three ligatures in the course of the vessel, 
the superior constricting only slightly the lumen of the vessel ; the next, 
removed an inch away, if possible, occluding about half of its lumen ; 
while the third entirely oceludes the vessel. These ligatures, of kangaroo 
or deer tendon, should be broad enough to compress a considerable sur- 
face of the vessel. It is in such an operation as this that Valsalva’s 
method of venesection would be applicable ; or it might be more conser- 
vative to apply a single ligature, occluding about one half of the lumen of 
the vessel, which would aid in the development of the collateral circula- 
tion, following this operation by a further partial occlusion in three or 
four days. 

In iliac aneurism lower down, with compression of the abdominal aorta 
or common iliacs from the front of the abdomen, may be combined Prof. 
Sands’s method of digital pressure by means of the hand introduced into 
the rectum ; or Davy’s lever may be employed in the same way. Asa 
last resort, the common iliac may be tied. 

A patient operated upon by Dr. F. Lange, within recent years, recovered and 
was cured. 


In the “Annals of Surgery,” 1895, Dr. T. S. K. Morton reported a case 
21 
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of ilio-femoral aneurism cured by transperitoneal ligation of the external iliac 


artery. 

in the “ Lancet,” 1891 (‘Annals of Surgery,” 1891), Dr. H. P. Symonds, of 
England, under anesthesia applied Lister’s abdominal tourniquet to the left com- 
mon iliac. ‘The aneurism ceased to pulsate. Pressure was kept up for seven hours, 
and again applied for two hours. The tumor became solidified, and a cure re- 
sulted. Peritonitis and enteritis resulted, but were not fatal. 


Aneurism of the internal trunk is amenable to treatment by com- 
pression of the aorta or common iliac, or by ligation of the primitive 


trunk. 
The abdominal] aorta has been tied. in the following cases of iliac 


aneurism : * 


No. Operator. Date. | Sex. | Age. Result. 


1 | Astley Cooper.| 1817 | M. | 38 | Died in forty hours. Ligature applied three fourths of an 
inch above bifurcation of aorta. ‘Tumor measured eight 
inches in long axis. 

Os Celeutn OS urecerstauses 1829 | M.| 44 | Died in three and one half hours. Femoral tied thirty-three 
days before aorta. Tumor increased in size and aorta tied, 
Ligature applied seven eighths of an inch above bifurcation, 
| MOREE ols = ona 1834 | M.| 83 | Died in twenty-three hours. ‘Tumor extended as high as the 
: umbilicus. External iliac involved. Gangrene was threat- 
ened. Ligature half an inch above bifurcation. 

4 | Monteiro..... 1842 | M.| 81 | Died inten days. Large diffuse aneurism of femoral. Aorta 
ulcerated at seat of ligature, and death took place from 
hemorrhage. 


Del ROOUters. or.tars 1856 | M. | 28 | Died in forty-three hours. External and common iliac in- 
volved. 
6 | McGuire...... 1868 | M.| 30 | Died in eleven hours. Sac, which involved both common 


iliacs, burst during operation, when a hasty ligature was 
thrown around the aorta. 

1h || SWS oho 1869 | M.| ? | Died in sixty-five hours. Nine weeks after ligature of com- 
mon iliac hemorrhage occurred, when aorta, external and 
internal iliacs were tied. No hemorrhage after operation. 
8 | Stokes,....... 1869 | M. | 50 | Died in twelve hours. Right common and external iliac and 
femoral involved. 


When the aneurism is located upon the external iliac, compression 
with the tourniquet may be employed over the aorta or common iliac 
artery. Prof. Sands has advised and practiced digital pressure of the 
common iliac by means of the hand introduced into the rectum. Pressure 
from within the rectum may also be accomplished by means of a bougie 
or piece of wood properly padded (Davy’s method). As a last resort the 
common iliac may be tied. This operation, though dangerous, has been 
successfully accomplished in several instances in late years. A patient 
recently operated upon by Dr. Lange. of New York, recovered and was 
cured. Aneurism of the internal trunk + is amenable to treatment by 


* Gross’s “ System of Surgery.” 

+ The internal iliac has been tied in antiseptic practice : 

1. P.S. Dennis. 1886. Male, aged eighteen years, Gluteal aneurism, Cured. “N. Y. Med. 
Jour.,” 1887. ; 

2. F.S. Dennis. 1886. Female, aged sixty years. Double gluteal aneurism ; both iliaes tied. 
Died. On fourth day, suppression of urine. Ibid. 

3. W. L. Chew. 1886. Male, aged forty-six years. Gluteal aneurism. Recovered. Ibid. 

4, Treves. 1892, Male, aged eighteen years, Sarcoma of buttock. Improved, “ Brit. Med. 
Jour.,” 1892. 
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compression of the aorta or common iliac, or by deligation of the primi- 
tive trunk. 

Prof. J. D. Bryant* reports the cure of a large aneurism of the right 
iliac after Macewen’s method. Delicate needles were introduced and the 
sac teased by drawing the point of the needles along the wall of the 
aneurism opposite to the point of introduction. The teasing lasted about 
half an hour, and two of the needles were left in twenty-four hours. Six 
days later there was no appreciable change, and the operation was re- 
peated, followed by marked improvement. The tumor diminished in 
size and pain ceased. The tumor now extends across the brim of the 
pelvis, encroaching upon the region of the umbilicus, and seems solid 
and hard. 

Aneurism of the branches of this vessel usually occurs in the gluteal 
and sciatic. The earliest symptoms are referable to the presence of the 
tumor. It must be distinguished from abscess or hernia. Aspiration 
would determine the presence of the former, and the symptoms of hernia, 
with absence of pulsation, would indicate the escape of the viscera 
through the great sciatic foramen. The treatment is difficult and often 
ineffectual. Direct compression should be first tried. Incision into the 
sac, turning out the clot, and tying both ends, has been successful in four 
of six cases reported by Fischer. The ligature may also be applied be- 
tween the sac and the point of exit of the artery, or, asa last effort, the 
common iliac may be tied. 

Poncet, of Lyons (1887,) ligated the right internal iliac artery for 
aneurism of the right buttock. The patient was a man, twenty years of 
age, tumor the size of fist; ligature, carbolized silk ; patient died two 
months later of haemorrhage after abundant suppuration. 

Aneurism of the Femoral Arteries.—Aneurism of the superficial 
femoral artery is comparatively frequent. It occurs by preference in 
the upper half of the artery, and in males in the great majority of in- 
stances. In rare instances the disease is symmetrical. 

The diagnosis is not difficult, since the expansile pulsation of the 
tumor can, in most cases, be readily appreciated by palpation. The 
presence of a tumor in the line of the artery, with the characteristic 
pulsation, tremor, and murmur, all of which signs disappear when the 
iliac artery or aorta is firmly compressed, points almost unerringly to a 
diagnosis. The greatest danger of error lies in the presence of an ab- 
scess. Abscess is, however, of rare occurrence in this region, except as a 
Sequence of spinal caries or hip-joint disease, and these conditions, ex- 
isting with the other common symptoms of the development of abscess, 
would lead to its recognition. If doubt should still exist, after even the 
most careful survey of the case, the hypodermic needle would settle the 
diagnosis. 


5. Wherry. 1892. Male, aged twenty-one years. Ancurism of buttock. Recovered. “ Lan- 
cet,” 1898. 

6. Annandale. 1894. Aged twenty-two years. Trauma of buttock; intraperitoneal ligature. 
Recovered. « Edinburgh Hosp. Reports,” 1894. 

*“ Annals of Surgery,” vol. xvii, 1893. 
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Treatment.—Aneurism of the femoral artery will, in the vast majority 
of cases yield to judicious and patient compression. When the tumor 
extends as high as Poupart’s ligament, or above this point, the chances 
of success are diminished, since pressure will have to be applied to the 
common or external iliac or the aorta. Under such conditions direct 
compression, by means of Holmes’s elastic ball, applied so gradually that 
inflammation of the sac will not be precipitated, should be first faithfully 
tried. Ligature of the common or external iliac should be deferred un- 
til all other remedies have failed, and, when there is a choice between 
these two procedures, the deligation of the eaternal iliac should be pre- 
ferred, on account of the anastomoses of the branches of the internal iliac 
with the vessels of the thigh. Direct compression of the sac was once 
successfully practiced by Dr. Brown, of Boston, in a case of femoral 
aneurism at Poupart’s ligament. The weight employed may be as much 
as twelve pounds. Iron balls were used in this case. The patient was 
confined to bed for ten months. When the tumor is so far away from 
Poupart’s ligament that digital or mechanical compression of the femoral 
upon the rim of the pelvis can be made, this treatment should be adopted. 
Extreme flexion of the thigh upon the abdomen has succeeded in pro- 
ducing a cure in a few instances. Direct pressure upon the tumor, with 
the limb extended, is less painful and equally efficacious. When the 
necessity for the application of the ligature occurs, the effort should be 
made to reach the artery below the origin of the profunda femoris, 
since the danger of gangrene is much less if this great collateral route 
is open. The distal ligature (Wardrop) should be tried before resorting 
to ligation of the common or external iliac. 

The treatment of aneurism of the lower portion of the femoral does 
not materially differ from the above. 

Aneurism of the profunda femoris is rare, occurring usually as a 
complication of this condition in the common trunk, or as a result of a 
punctured wound. 

The treatment will include pressure on the cardiac side, or direct com- 
pression, and, as a last resort, ligature of the common femoral, or iliac. 

Aneurism of the Popliteal Artery.—This is a very frequent seat of 
aneurism. Subjected, by reason of its unfortunate location, to the acci- 
dents of compression in extreme flexion of the leg, it frequently suffers 
those pathological changes which end in aneurismal dilatation, and is 
only second in order of frequency to the aortic arch, which yields to the 
violence of the cardiac systole. As with aneurism in other locations, it 
occurs most frequently in males, and in the active period of life, being 
rare in childhood and youth, and most common in the years from twenty- 
five to fifty. 

Diagnosis.—On account of the infrequency of tumors in this region, 
other than aneurism, the diagnosis is not difficult. The characteristic 
symptoms of this malady will determine its differentiation from glandu- 
lar enlargements, exostoses, overdistended bursee, or abscess. 

Treatment.—In the treatment of popliteal aneurism the patient should 
be placed in the recumbent posture, with the leg of the affected side 
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slightly flexed. A soft mattress should be used, and the thigh and leg 
held in a comfortable and fixed position by means of a pillow under the 
popliteal space, and sand bags laterally. Under the influence of an 
opiate, or in extreme cases complete etherization, digital or mechanical 
pressure should be employed upon that portion of the artery lying in 
Scarpa’s triangle (Fig. 311). Within this limit the point of compression 
may be shifted, in order to prevent too great local irritation. 

In obstinate cases compression on the cardiac side may be re-enforced 
by forced flexion of the leg on the thigh, or by direct pressure upon the 
tumor. The instances will be exceedingly rare where a patient and skill- 
ful employment of these methods of compression will not succeed in 
effecting a cure. Consolidation may result in one or two hours, or it 
may require several hours or days. Acupressure and massage are not to 
be employed. The elastic bandage of Esmarch has not given results 
which would justify its further use. When compression, either on the 
cardiac side or directly upon the aneurism, fails, the deligation of the 
femoral, in the extreme lower angle of Scarpa’s space, is demanded. 

The operation of tying the vessel above and below the aneurism and 
the removal of the tumor by dissection should not be practiced unless 
the solidified mass is so large or so situated that it causes compression of 
the nerves or popliteal vein, producing unbearable pain, or seriously 
threatening gangrene from interference with the return circulation. 

Aneurisin beyond the Popliteal.—Aneurism of the peroneal or tibial 
arteries, or their branches, is rare. In diagnosis and treatment this 
lesion, when situated in this portion of the arterial system, requires little 
or no special consideration. When the tumor is so situated that the 
vessel immediately involved can not be occluded by compression, this 
may be directed to the femoral, or, in aneurisms of small size, direct 
pressure may be sufficient to effect a cure. The ligature will be de- 
manded if other methods fail. 

Arterio-venous Aneurism. — Arterio-venous aneurisms are of two 
kinds. In one variety the communication is direct, the contiguous walls 
of the artery and vein being closely adherent immediately around the 
opening leading from one vessel to the other. This is called direct arterio- 
venous aneurism, or aneuwrismal varia. 

When a sac intervenes it is called an indirect arterio-venous or vari- 
cose aneurism (Fig. 308). 

The cause is usually traumatic, resulting most frequently from punc- 
tured wounds, although any inflammatory process which induces necrosis 
of the arterial and venous walls may lead to this form of aneurism. In 
exceptional instances the communication has either not been established, 
or at least has escaped observation for several years after the injury. 
This lesion may occur in any portion of the economy. In former years 
it was observed most frequently in front of the elbow joint, where it was 
produced by the accidental puncture of the brachial in the operation of 
venesection. It occurs not infrequently in the neck, as a result of wound 
of the carotid artery and internal jugular vein. 

The chief points in the differential diagnosis between varicose aneu- 
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rism and aneurismal varix are the presence of a tumor and the peculiar 
aneurismal bruit and tremor, which conditions exist in the former. 

In both varieties of this disease the veins become greatly distended 
and tortuous, and pulsate forcibly with each contraction of the heart, 
while the pulsation in the artery beyond the lesion is perceptibly dimin- 
ished. 

In the treatment of varicose aneurism, compression of the artery should 
be employed on both sides of the tumor, while direct pressure should be 
made upon the sac, between the two vessels. When, from the location 
of the lesion, this method is not feasible, or when, after a faithful trial, 
it has failed to produce a consolidation of the aneurism, the ligature will 
be required. Catgut should be used, one thread being passed around the 
artery just above, and another just below the tumor. When so situated 
that the vein involved in the lesion is not necessary to the integrity of 
the part, as in the forearm, this may also be secured on the distal side of 
the foramen of communication. 

Operative interference in cases of aneurismal varix is not so fre- 
quently indicated as in varicose aneurism, owing to the comparatively — 
slow progress of the disease. Experience has shown that deligation of 
the affected artery is far more dangerous in this condition than in the 
indirect variety. Fatal secondary hemorrhage is recorded in a number 
of instances, while in others gangrene has resulted from closure of the 
artery. Compression should be employed as in the treatment of the 
form just considered. When the lesion is situated in the vessels of an 
extremity much comfort may be secured by the employment of an elastic 
bandage or stocking, as in the treatment of venous varix. As a last 
resort, amputation may be practiced. 


Nissen (“ N. Y. Med. Jour.,” November 28, 1891) reports the case of an arterio- 
venous aneurism of the carotid and cavernous sinus caused by a wound made over © 
the right eyelid by the prong of a fork which was followed by exophthalmos, which 
became bilateral, though more pronounced in the right eye. There was no pulsa- 
tion or thrill in the eye. A diagnosis of rupture of the carotid artery into the 
cavernous sinus was made. The right carotid was tied and strong compression 
made on the left common carotid, lasting each time for one minute and continuing 
for two weeks. At the end of that time the drwit was much lessened in intensity, 
and the exophthalmos of the left eye had disappeared, while of the right but little 
remained. 

In the discussion, Wélfler reported a case of pulsating exophthalmos in a woman, 
forty years of age, which was cured in eight days by methodical compression of the 
earotid. 


ANEURISMS IN GENERAL. 


The importance of syphilis in the pathogenesis of aneurism can not 
be too fully appreciated. Although traumatism determines the location 
of the aneurism to a certain extent even in syphilitic subjects, if this. 
infection were recognized early and properly treated, the degeneration of 
the arteries, which is the one great lesion of syphilis, could not occur, and 
this dismal story of failure in the treatment of aneurism of the larger 


+ 
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-ilis seventeen years before, had neglected treat- 
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vessels would not be told. The subject will be reverted to in the chapter 
on syphilis. 

Again, the early institution of treatment most rigid in character—rest, 
restricted diet, and compression, either local, distal, or cardiac—is im- 
perative in order to test the value of this method in the arrest of the dis- 
ease before the vitality of the patient is so sapped that operative inter- 
ference may be undertaken when there is a fair prospect of success. So 
far as direct surgical interference is concerned, it seems that, after com- 
pression, the needling method of Macewen offers the best hope of in- 
ducing coagulation with the smallest risk. The possibility of cerebral 
embolism should not be overlooked in anenrism of the ascending and 
transverse arch of the aorta or of the vessels leading to the brain. 


The Author’s Case of Deligation of the Left Subclavian and Left Common Ca- 
rotid Arteries.*—In February, 1889, under chloroform narcosis, I tied with catgut 
ligatures the left common carotid and left 
subclavian artery (third division) for the 
cure of aneurism of the transverse arch. The 
patient, male, forty-eight years old, had syph- 


ment, and syphilitic arteritis ensued. Symp- 
toms of aneurism appeared about two years 
before date of operation. The iodides had 
been faithfully tried, but the symptoms of 
pressure by the tumor increased, and the op- 
eration was done as a last-resort. He died 
seventy-two hours later from suppression of 
urine and asphyxia, due to syphilitic gum- 
mata, involving chiefly the right lung, which 
was almost entirely solidified. Commencing 
with the origin of the left carotid and extend- 
ing beyond that of the left subclavian was 
situated a spherical aneurism about three 
inches in diameter filled with firm clot almost 
wholly organized. It pressed heavily on the 


Fie. 815.—The author’s case of deligation of 


trachea and cesophagus and the left recur- the left carotid and lett subclavian arteries 
. l for aneurism of the transverse portion of 
rent laryngeal nerve. It extended from the fie arch. 


seventh cervical to the second dorsal vertebra 

(Fig. 315). This aneurism was practically cured, and the organized clot had with- 
out doubt resulted from the medical and expectant treatment. ‘The smaller pro- 
portion of softer and recent clot was produced by the ligature. 


* A recent and successful case of deligation of the right common carotid and subclavian 
arteries for aneurism of the arch is reported by Dr. F.'T. Meriwether, of Asheville, N. C., in 
“Annals of Surgery,” May, 1889, 


CHAPTER XV. 


LIGATION OF ARTERIES, 


Operative Surgery of the Arteries.—In tying an artery, all of the. 
details of the antiseptic method given heretofore should be scrupulously 
carried out. While the incision should be along the line of the artery, 


Fie. 816. 


it should lean as far from the accompanying vein as possible. In ap- 
proaching the vessel after the skin is divided, the fascia and all inter- 


! 
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vening tissues should be grasped between two long, delicate dissecting 


forceps (Figs. 316, 317), until the sheath is reached, and this is opened 
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in the same manner. As soon as the wall of the artery is exposed the 
sharp-pointed instruments should be laid aside. <A dull-pointed aneu- 
rism-needle, or a flexible silver probe, should now be passed between 
the sheath and the vessel, and carried carefully around the artery, 
keeping the point close to the wall of the vessel. When a nerve or 
vein is in close relation, the instrument should be introduced on the 
side nearest these, thus insuring their exclusion. The dull-pointed 
probe, bent to the proper curve, may be used to great advantage in 
almost all operations upon the arteries. After the point is carried 
around the vessel and brought up out of the sheath, the ligature may be 
tied over the slight bulbous expansion of this instrument, which, when 
withdrawn, leaves the ligature around the vessel. The force employed 
should be sufficient to occlude the vessel, yet not enough to inflict unne- 
cessary violence upon its walls. The ends of the string should be cut 
oft for one fourth to one half of an inch from the knot, and the wound 
closed for a permanent dressing. 

Ligation of the Innominate Artery—Anatomy.—The arteria-innomi- 
nata is derived from the transverse segment of the arch of the aorta, 
immediately in front of the trachea, just behind the middle of the ster- 
num, at a level varying from one half to one and a half inches below the 
upper margin of the manubrium. 

From this origin it travels obliquely upward, backward, and to the 
right (crossing the trachea from its center), and bifurcates, near the 
upper margin of the clavicle, between the sternad and clavicular origins 
of the sterno-mastoideus into the carotid and subclavian arteries, the 
first of these coming from its anterior aspect, the last a direct continu- 
ation of the arch of the innominate. The innominata in rare instances 
originates to the left of the trachea; more frequently it is given off be- 
fore it reaches the windpipe. As a rule, it is longer in females than 
in males. 

In twenty-eight cases in which I measured the distance of the origin 
of the innominate from the commencement of the aorta, the average 
was three inches and a half. In thirty-seven measurements made to 
determine the length of the innominate artery, the average was one inch 
and a half, the shortest specimens being three fourths and the longest 
two inches. 

Operation.—Place a firm cushion crosswise beneath the shoulder- 
blades, so that the head will fall well back, and thus draw the artery 
upward. Have an assistant draw the arm and shoulder of the right side 
forcibly downward, while the chin is elevated and the face turned slightly 
to the left. 

With the patient completely anesthetized, and every arrangement 
made for expedition, make, from the center of the interclavicular notch, 
an incision about three inches in extent along the clavicle. A second 
incision, commencing at the inner border of the sterno-mastoideus, about 
two inches and a half above the clavicle, is made to unite with the first 
Mcision at the middle of the interclavicular notch. Dissect the flap up- 


Ward until the sterno-mastoid muscle is exposed, the sternal and two 
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thirds of the clavicular origins of which should be divided upon a grooved 
director carefully introduced. Superficial to the muscle some small veins 
will be found, and underneath its clavicular portion is the junction of 


Fic. 318.—Showing the relations of the parts involved in deligation of the innominate artery ; the right sub- 
clavian and carotid in their first divisions. 


the subclavian and jugular veins, in dangerous proximity. The anterior 
jugular veins will be seen immediately beneath the muscle, and should 
be tied and divided. Dissecting carefully, with the handle of the scalpel, 
the connective and areolar tissue in which these veins are imbedded, the — 
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origins of the sterno-hyoid and sterno-thyroid muscles will be reached, 
and, when these are divided carefully upon the director, the right carotid 
will be seen near the center of the wound. Following this down, the 
arteria innominata will be found just behind the sterno-clavicular articu- 
lation (Fig. 318). Being exposed with the scalpel-handle, or any dry dis- 
sector not likely to wound the vessel, the aneurism-needle should be passed 
from right to left behind the artery, care being taken to avoid wounding 
the right vena innominata and the pneumogastric nerve, or puncturing 
the pleura, in which the artery is partly imbedded. It is well to bear in 
mind that the left innominate vein crosses this artery, although usually 
very lowdown. When the aorta is situated low in the ¢thoraz, it may be 
necessary to remove the sternal end of the clavicle and a segment of the 
sternum, as was done by Cooper, of San Francisco, in two instances, and 
later by Burrell. 

An element of danger in this operation is the origin of an abnormal 
branch from the innominate. In the cases of Lizars and V. Mott this 
anomaly existed, and death was caused by hemorrhage at the seat of 
the ligature. In thirty-four consecutive subjects which I examined as to 
this feature, I found an abnormal branch to be derived from the innomi- 
nate in five. When the necessity for occlusion of the arteria innominata 
arises, and the conditions are such as to permit it, the following method 
should be followed: The right common carotid should first be tied, one 
inch above its origin. By a careful dissection the first division of the 
subclavian and its branches should then be exposed, drawing the internal 
jugular to the outer side until the vertebral is secured. Avoiding the 
phrenic nerve, as it descends to the inner side of the scalenus anticus, the 
internal mammary and branches of the thyroid axis should be secured, 
and finally a ligature of large, smooth catgut, or prepared nerve placed 
around the subclavian artery, about the middle of its first portion. A 
careful study of the anatomy and surgery of this region leads me to con- 
elude that this procedure, though difficult of execution, offers a better 
prospect of success than deligation of the larger and primitive trunk, 
nearer the heart. 

In the operation and after-treatment of the wound the most careful 
antisepsis should be practiced. 

Ligation of the Common Carotid Arteries and the Internal Jugular 
Vein—Anatomy.—In one hundred and twenty dissections I found the 
common carotid artery to bifureate on a level with the notch between the 
two alee of the thyroid cartilage in one hundred and sixteen. The anoma- 
lies of this vessel are so rare that they do not deserve mention in this work. 

Operation.—A firm cushion should be placed under the shoulders and 
lower part of the neck, with the chin elevated, and the face turned in 
the direction away from the side upon which the operation is to be per- 
formed. A line extending from the tragus of the ear to the sterno-cla- 
Vicular articulation will cover, and be parallel with, the internal and 
common carotid arteries in their surgical length. This line will strike 
the center of bifurcation of the primitive carotid almost invariably on a 
level with the upper border of the thyroid cartilage, and the anterior edge 
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of the sterno-mastoideus from one inch and a quarter to one and a half | 
below this level. The point of election is about one inch below this 
bifurcation, and at the upper border of the anterior belly of the omo- — 


hyoid muscle. 
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Fig. 319.—Showing lines of incision and relation of parts involved in deligation of the common beet 
oie nae ay the anterior belly of the omo-hyoid, and the external carotid below the lingual am 
above the facial. 


The incision, being made with its direction as above given, its center 
about one inch below the bifurcation, extending from one-and-a-half to 
two inches above and below this point, will divide first the integument, 
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and with this the thin platysma myoides, some filaments of the super- 
ficialis colli nerve, of no importance, and some small veins passing from 
the anterior, either to the internal or external jugular veins. About 
the center of the wound the edge of the mastoideus will be seen, and 
below this (usually) the anterior belly of the omo-hyoideus (Fig. 319, 
lower half). The sheath of the carotid and jugular vein is now exposed, 
often crossed by the ¢hyroid veins, and the cervicalis descendens artery, 
the descendens noni nerve almost invariably lying upon the center of the 
sheath, being parallel with the axis of the common and internal carotids. 
In two instances I have seen the superior thyroid artery turn directly 
down, in front of the common trunk, for an inch or more, and then turn 
abruptly inward to be distributed to the thyroid body. Under such ab- 
normal conditions this vessel would probably be divided. The communi- 
cans noni is occasionally found crossing the sheath from without inward, 
to anastomose with the descendens. These nerves will be drawn to the 
outer or inner side of the wound, as is most convenient. The sheath 
should be opened on its tracheal side, as far as possible from the jugu- 
lar vein, and the needle passed from without inward, being kept close to 
the artery in order to avoid wounding the vein or including the pnewmo- 
gastric or sympathetic nerves. The sheath should be well opened, and 
the artery clearly exposed, so that the needle may be manipulated with 
more of certainty and less danger from these too common and unfortu- 
nate accidents. In several instances the artery has been transfixed; the 
jugular has been wounded ; the pnewmogastric or sympathetic nerves 
included in the ligature, for want of precision in separating the artery 
from the vein. Certainly the danger of slough in the artery is not so 
great as the dangers above enumerated. Just as the needle is being in- 
troduced, pressure above upon the vein would empty it of blood, and of 
course diminish the danger of wounding it. 

The operation of tying the carotid, just below or behind the omo-hyoid, 
is practically the same as that just described (Fig. 319). 

In order to secure this vessel at the root of the neck, an incision should 
be made in the carotid line, extending from the sterno-clavicular articu- 
lation upward a distance of three or four inches, and between the two 
heads of origin of the sterno-mastoid muscle. This will divide the integu- 
ment, superficial fascia, platysma, and deep fascia, and some descending 
superficial nerves. The fibers of the sterno-mastoid may be separated 
and held to either side by retractors. Immediately beneath it will be 
found the anterior jugular vein, and some small branches emptying into 
it. If not easily displaced, they should be secured with a double liga- 
ture, and divided between the threads. The fibers of the sterno-hyoid*or 
sterno-thyroid muscles should next be divided on a grooved director, 
and turned aside or separated in the line of the artery. The vessel will 
be seen deeply situated in the line already given. The ligature should 
be passed from the outer side. Or an L-shaped incision, similar to that 
made for deligation of the innominate (Fig. 318), may be made, and 
the carotid found by separating the sternal tendon of the mastoideus 
muscle and turning this outward. For the left carotid see Fig. 320. 
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The approach to the vessel in this region should be very cautious, espe- _ 
cially upon the left side of the neck, since the internal jugular vein — 
crosses from the outer to the inner side by the front. On the right side 


Fic. 320.—Showing the relations of eet involved in deligation of the left carotid, at the root of the neck, 
and the left subclavian in its first surgical division. , 


the vein is a little more external. The pneumogastric nerve lies behind 
and to the outer side of the artery, while the inferior thyroid artery and 
sympathetic nerve are more deeply situated. The aneurism-needle — 
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Fig, 321.—Showing the relations of the important organs at the root of the neck and apex of the thorax. 
Frozen horizontal section at the level of the third dorsal vertebra. (After Braune.) 1, Innominate. 
2, Left carotid. 3, Left subclavian. 4, Right subclavian arteries. 5, 6, Left and right innominate 
yelns. 7 and 8, Subclavian veins. 9, Inferior tleyroid vein. 10, Trachea. 11, Gisophagus. 12, 
Spinous process of second dorsal vertebra. a a, Pneumogastrie nerves. 6, Phrenic nerves. 
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should be passed around the artery, from the outer toward the inner 
side. 

In the ‘‘ Prize Essay ” of the American Medical Association for 1878 
I collected histories of 789 cases in which the common carotid artery 
had been tied for all causes, cf which 323, or 41 per cent, died. The 
death-rate will never again reach this alarming figure. The introdue- 
tion of animal ligatures and asepsis have already greatly diminished 
the ratio of mortality in operations upon the arteries. 


Fie. 322.—Horizontal section at the level of the seventh cervical vertebra. 1,1, The right and left com- 
mon carotid arteries and the internal jugular veins. 2, The right and left vertebral arteries and veins. 
Directly between the vertebral and carotid arteries is seen the sympathetic nerve and the inferior 
thyroid artery and some of its branches. The pneumogastric nerves are seen between and slightly 

osterior to the internal jugular veins and the common carotids. 38, Trachea. 4, Cisophagus. 5, 
ransversalis colli artery and veins and descending branches of the subclavian artery. 6, Cords of 
brachial plexus. 7, 7, External jugular vein. (After Braune.) 


Thirty-four cases are on record in which both trunks were tied, of 
which twenty-five recovered. * 

Ligation of the Internal Carotid Artery—Anatomy.—This vessel is 
a direct continuation of the common trunk, and, while straight in its 
lower portion, it becomes slightly tortuous as it approaches the carotid 
canal. An abnormal branch was found to be derived from its first portion 
in seven of one hundred and twenty dissections. 

Operation.—The position is the same as for tying the common trunk. 


* Op. cit. See also Riegner’s case, “ Centralblatt fir Chirurgie,” No. 26, 1884. 
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The incision should be made in the carotid line, with its center from one 
half to three quarters of an inch above the upper border of the thyroid 
cartilage. The same structures will be divided superficially, and the 
veins will be seen superficial to the artery. As shown in C, Fig. 324, they 


- Fie, 823.—The usual relation of the contents of the surgical triangles of the neck. From the author’s 
issections. 


may cross the internal carotid almost at a right angle, or (as in A or B) 
they may empty into a single trunk, and run parallel with the eaternal 
carotid. This last is the most usual way, but it will be scarcely possible 
to ligate the internal carotid without ligature and division of some of 
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these veins. The descendens-noni nerve will be seen running along the 
artery, the hypoglossal crossing it about one inch from the bifurea- 
tion. The vessel being exposed, the needle is introduced on the out- 


A B C 


Fie. 324.—Relation of the veins to the carotids. (Life size.) 


er side, avoiding the jugular vein and pneumogastric nerve exter- 
nally, the externai carotid internally, and the hypoglossal nerve su- 
perficially. The pharyngea ascendens is in intimate relation to the 
internal carotid, running parallel with it on its inner aspect. Occa- 
sionally the first cervical ganglion of the sympathetic extends as low 
as this point. It will be avoided by keeping the needle close to the 
artery. 

The internal carotid artery has been tied nineteen times, with twelve 
recoveries.* In six of the fatal cases the common trunk had been pre- 
viously and ineffectually secured, and in the remaining case I tied the 
common, external, and internal carotids, in removing an immense tumor 
which involved these vessels. The patient died from shock in eighteen 
hours. 

Ligation of the External Carotid Artery.—From the extensive dis- 
tribution of its branches to the exposed portions of the neck and face, 
the external carotid artery demands a more careful consideration than 
any single vessel of the human body. 


* Op. cit. 
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Anatomy.—Leaving the common trunk at the upper border of the 
thyroid cartilage, well forward of the anterior border of the sterno- 
mastoid muscle, this vessel arches forward and upward (its concavity 
looking toward the lobule of the ear) until, on an average of ‘92 inch 
above the bifurcation, after giving off the facial branch, it turns ob- 
liquely upward and backward to a point opposite the insertion of the 
external pterygoid muscle into the neck of the condyle of the lower 
jaw, where it terminates by dividing into the temporal and internal 
maxillary arteries. 

Hight regular branches belong to this vessel (though some anatomists, 
among whom are Hyrtl, Wilson, and Richardson, describe nine). On 
its anterior aspect arise from below, upward, the thyroidea superior, 
lingualis, maxillaris externa, and mazillaris interna. On its poste- 
rior and internal aspect the pharyngea ascendens, and posteriorly the 
occipitalis, auricularis, and temporalis. 


Anterior temporal, 


Posterior temporal. ---—-~ 4 


[Reise = ag: Cancale Transverse facial. 


SS ee ae Internal maxillary, 


) camer Seer as Parotid branches, 


Auricular.------------& 
. -- Ascending palatine. 
Tonsillar, 
Occipital. ----- f 
Sterno-mastoid. er =e Facial. 
| Lingual. 
Pharyngeal. eee ee eh eee ~ 


Fig. 825,—The external carotid and its branches. The average arrangement of one hundred and twenty-one 
dissections by the author. (Life size.) 


The usual arrangement of these branches is seen in Fig. 325, which 
Is the average of one hundred and twenty-one dissections. Abnor- 
mal deviations from this relation of the branches to the parent trunk 
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occur occasionally, and types of these may be seen in Figs. 326 
and 327. The relations of the veins to these arteries are shown in 
Fig. 324. 

Operation.—The external carotid may be tied in the majority of cases 
at two points, viz., between the origins of the thyroidea superior and 
lingualis, about one quarter of an inch above the septum of bifurcation 
(see Fig. 325), or between the origins of the mazillaris externa and auri- 
cularis, about one inch and a half above the thyroid cartilage. At the 
lower point of election the operation is the same as for ligature of the 
internal carotid on the same plane, except that the external carotid is 
usually from one quarter to one half inch nearer the median line than the 
internal. 

Notwithstanding that the analysis of one hundred and twenty-one 
consecutive dissections has convinced me of the propriety of ligaturing 


1 2 3 


Fic. 326.—Unusual arrangement of the branches of the external carotid. 1, The lingual and facial from & 
common origin, 2, The lingual and facial superior thyroid from a common origin. 3, Close relation of 
first five branches to each other. 


this vessel, and that the history of the cases in which it has been tied 
shows arate of mortality far below that of ligature of the common carotid, 
yet the proximity of large and important branches to each other, or to 
the bifurcation of the common carotid in many instances, makes it of the 
utmost importance that the surgeon should proceed with great care and 
discretion. The wound should be thoroughly cleansed, and the vessel 
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examined with scrupulous care above and below the ligature, and any 
collateral branch or branches within less than one quarter of an inch 
should be also secured. 

Should the artery be found to be normal (as in Fig. 325), I would 
place the ligature nearer the lingualis than the bifurcation, and tie this 
vessel separately. If (as in Fig. 326, 3) a rare form should exist, I 
would ligature close to these branches, and tie each of them in its turn. 
This same conservative rule must apply to every case. 

The operation at or above the posterior belly of the digastric is com- 
paratively safer, and is applicable to all lesions above this point. The 
incision should extend from the lobule of the ear along the ramus of the 
jaw, down to the level of the thyroid cartilage. Cutting through the 
superficial structures, the artery will be found just behind the posterior 
belly of the digastric muscle. 

Above this level—that is, after the artery 
enters the parotid gland—it is so situated that 
it should not be cut down upon. The incision 
would involve the facial nerve, causing paral- 
ysis of the muscles of expression. In malig- 
nant disease of the parotid, where this gland 
is removed, the vessel may as well be secured 
here as not, since the operation itself usually 
destroys the facial nerve. 

It is a remarkable fact that, notwithstanding 
the close proximity of the branches of the ca- 
votid, in a number of instances in which it has 
been ligatured without the precaution of secur- 
ing immediate collateral branches, there has not 
followed secondary hemorrhage. No explana- 
tion of this fact has appeared. so definite as the 
one given by Prof. H. B. Sands, ‘‘ which takes 
into account the remarkable reparative power 
of the tissues surrounding this vessel. Suppu- 
ration is extremely rare, the wounded tissues 
soon become consolidated by plastic material, 
and secondary hemorrhage is prevented by 
changes occurring outside of, as much as by 
changes taking place within, the vessel liga- 
tured.” 

On account of the importance of maintaining 
the integrity of the circulation to the brain, 
ligation of the common carotid, for a lesion in - 
the distribution of the external carotid, should ae ead tae eee 
never be performed when a sufficient distance 
temains between the lesion and the bifurcation of the common trunk to 
allow of the application of the ligature. I have the histories of ninety- 
three cases of ligature of the external carotid, in sixty-nine of which this 
vessel alone was tied. Of these sixty-nine cases only three died, while 
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the death-rate after ligature of the common trunk, for the same period, 
was 41 per cent. 

Ligation of the Superior Thyroid Artery—Anatomy.—This branch 
was: present in every instance in one hundred and twenty-one dissec- 
tions. It originated almost invariably on a level with the thyroid 
notch. In one of twenty-five cases it will be found to have a com- 
mon origin with the lingual, or the lingual and facial. See Fig. 
326, 1, 2. 

Operation.—With the neck in the surgical position, i. e., with the 
head thrown back and the face turned to the opposite side, make an in- 
cision two inches long, parallel with, and one fourth of an inch in front 
of, the carotid line. The center of this incision must be on a level with 
the thyroid notch. Immediately beneath the skin and platysma myoides 
will be seen the thyroid, lingual, hyoid, and other veins, which may 
assume either of the forms or relations shown in Fig. 324, A, B, being 
most common. These being tied and divided, the artery will be found 
opposite the point above indicated. 

The thyro-hyoid nerve will occasionally be seen passing across this 
artery, although usually nearer the median line. The external laryngeal 
passes beneath it. 

Ligation of the Lingual Artery—Anatomy.—From its origin, usu- 
ally opposite the cornu of the hyoid bone, it ascends obliquely upward 
and inward, and is superficial until it passes underneath the stylo- 
hyoideus and digastricus (posterior belly), and then more deeply behind 
the hyo-glossus. 

In two of one hundred and twenty-one cases it originated in common 
with the superior thyroid, and in two other instances with this vessel and 
the facial. In thirty-one of one hundred and twenty-one cases it arose 
from a trunk common to it and the facial, being abnormally associated in 
one in every three and a half dissections. 

Operation.—The lingual artery may be secured either below the 
digastric or above this point, where it passes beneath the hyo-glossus. 

For the low operation make an incision as in the case of the superior 
thyroid, except that its center should be opposite the os hyoides. The 
artery will be found in the lingual triangle, bounded posteriorly by the 
external carotid, above by the digastric muscle, below by the os hyoides. 
The middle constrictor muscle is behind it; the platysma myoides in 
front, and under this the veins above noted. The hypoglossal nerve is 
usually just above it as it crosses the carotid, while the thyro-hyoid 
branch of this nerve crosses the artery on its way to the muscle it 
supplies. 

The high operation is one of considerable difficulty. The face should 
be well turned to the opposite side, the chin elevated, and held per- 
fectly immovable. Beginning immediately over the os hyoides, near the 
median line of the neck, an incision is made outward, and parallel with 
this bone as far as the great cornu, where it is curved upward to the 
angle of the jaw (Fig. 328). This crescentic flap is turned up, and with 
it the sub-maxillary gland, in a groove on the under surface of which 
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the facial artery runs. As soon as the hyoid bone is exposed it should 
be fixed with a tenaculum and drawn steadily down. The posterior 


Fie. 328.—Ligation of the right subclavian in its third surgical division; the facial in the neck and the 
lingual beneath the hyo-glossus muscle. 

belly of the digastric will now be seen passing obliquely downward 

and forward to the central tendon in the hyoid bone. Passing beneath 

this muscle, and superficial to the hyo-glossus, is seen the hypoglos- 


i, 


sal nerve, which runs parallel with and above the artery. Depress the 
posterior belly of the digastric, insert a director beneath the posterior 
fibers of the hyo-glossus, and divide these. The artery will be found 
just beneath this muscle, resting upon the middle constrictor of the 
pharynx. 

The ligation of this artery is frequently practiced preliminary to ex- 
cision of the tongue for malignant disease, and occasionally to arrest 
hemorrhage. 

Ligation of the Facial Artery—Anatomy.—The facial artery was 
present in one hundred and twenty of one hundred and twenty-one dis- 
sections. In the instance in which it was missing its facial distribution 
was taken by the transverse facial from the temporal, and its cervical 
by branches from the lingual and the external carotid. Its origin is 
usually about one fourth of an inch above the lingual. It is the long. 
est branch of the external carotid. In thirty-one of one hundred and 
twenty cases it arose in common with the lingual, and in two in- 
stances it was from a trunk in common with this artery and the supe- 
rior thyroid. 

Operation.—In its cervical distribution this vessel will require to be 
tied at or near its origin from the carotid. The incision along the axis 
of the carotid, as given before, with its center a quarter of an inch above 
the hyoid bone, will lead to the facial. The posterior belly of the digas- 
tricus will be found with its center usually above the origin, but soon 
crossing the artery. The ninth nerve is just below. For lesion of this 
vessel in the face it can be readily secured as it crosses the inferior 
maxilla in the depression at the anterior border of the masseter (Fig. 
329). Before making the incision, which should be parallel with the 
horizontal portion of the inferior maxilla, the skin should be well 
pulled up from the neck, so that, after healing, the cicatrix will fall be- 
low the jaw. 

Ligation of the Ascending Pharyngeal—Anatomy.—This artery 
was derived from the external carotid in one hundred and eleven 
of one hundred and twenty-one cases, and from the infernal ca- 
rotid in four others. It usually comes off at a point opposite the 
origin of the lingual, and occasionally from the bifurcation of the 
primitive carotid. A pharyngeal branch is not uncommon from the 
occipital. 

Operation.—The external carotid must be exposed by an incision the 
center of which is opposite the level of the hyoid bone. The vessel will 
be seen ascending between, and parallel with, the external and internal 
carotids. 

One fatal case is recorded from hemorrhage after a wound of the 
ascending pharyngeal. 

Ligation of the Occipital Artery—Anatomy. —The occipital was 
present in one hundred and twenty of one hundred and twenty-one dis- 
sections, and it was found to be opposite the facial in the majority of 
cases. In the subject in which it was missing, a large branch from the 
inferior thyroid (not the ascending cervical) took its distribution. Not 
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infrequently the posterior auricular or a pharyngeal branch arose from 
this vessel. 

Operation.—It may be secured near its origin, or behind the mastoid 
process. For the low operation, make an incision in the carotid line, the 
center of which is about one inch above the thyroid notch. After divid- 


Fie. 329.—Ligation of the posterior temporal at the zygoma, and of the facial upon the interior maxilla. 
ad the deep fascia the hypoglossal nerve will be seen, which, if followed 
end, will lead unerringly to the artery, underneath which it winds. 
-1@ posterior belly of the digastric muscle will usually require to be 


lifted upward. 


Behind the mastoid the occipital may be tied where it passes beneath 
23 


= 


322 A TEXT-BOOK ON SURGERY. 


the cranial attachment of the sterno-mastoid muscle (Fig. 330). From 

one half to three fourths of an inch behind the mastoid process an in- , 
cision about two inches long should be made, extending upward and 
backward. The aponeurosis of the sterno-mastoid muscle is divided on — 
a director, and the artery exposed. The constant relation of this vessel : 


Fie. 330.—Ligation of the occipital behind the mastoid process and the common temporal near the zygoma, 
also showing the relations of the facial nerve to the terminal portion of the external carotid. 


to the groove on the under surface of the mastoid process will serve as a 
valuable guide. 

The common carotid has been tied in several instances for lesions of — 
the occipital. This should never be done. 

Ligation of the Posterior Auricular—Anatomy.—In eleven of one 
hundred and twenty-one dissections this vessel arose from the occipital, . 
and in four it was absent. Its origin is usually one inch and four fifths 
above the thyroid notch. 
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y For anatomical reasons, in lesions of this artery the external ca- 
rotid should be tied, just above the posterior belly of the digastric, 
between its origin and that of the occipital. It runs under the pa- 
rotid gland, is crossed by the facial nerve, and has beneath it the spinal 
accessory. 

Ligation of the Temporal and Internal Maxillary Arteries—Anat- 
omy.—The temporal and internal maxillary arteries begin at the termi- 
nal bifurcation of the external carotid, in the substance of the parotid 
gland, at an average distance of two inches and nine tenths from the 
thyroid notch. 

Operation.—The temporal artery may be secured by a perpendicu- 
lar incision immediately in front of the tragus of the ear, where it crosses 
the zygoma superficially (Fig. 330). For lesions of this vessel above the 
temporal fossa, and often in wounds in this region, the ligature will 
be unnecessary, since direct compression, by means of the knotted 
bandage, will suffice. When either this artery or the internal mazit- 
lary are wounded in the substance of the parotid gland, the external ca- 
rotid should be tied at the posterior belly of the digastric. The same 
procedure is indicated in lesions of the internal maxillary, in its deep- 
er portions. 

Ligation of the Internal Jugular Vein.—The intimate relation of this 
vein to the internal and common carotid arteries renders it accessible by 
the same incisions laid down for the ligation of the arteries. The vein 
is contiguous to the artery, and is external and slightly superficial to it. 
On the left side, at the root of the neck, the jugular comes more to the 
front, while on the right side it tends to the outer side. 

The rules which apply to the ligation of arteries apply with equal 
force to the ligation of veins. The jugulars should be encircled with an 
animal ligature, not tied with a lateral loop, as has been practiced. The 
aneurism-needle should be passed from the inner side.* 

The anterior, external, and posterior jugular, and other veins of the 
neck, do not demand especial consideration. When, in operations in the 
neck, it becomes necessary to divide them, a double catgut should be 
applied, and the vessel divided between the two ligatures. 

The Subclavian Arteries and their Branches—Anatomy.—The right 
subclavian, larger, shorter, and more superficial at its origin than the 
left, is derived from the innominate behind the origin of the carotid, 
about the level of the upper margin of the clavicle (more frequently above 
than below this line), behind the interval between the two tendons of the 
sterno-mastoideus. It is the direct continuation backward, upward, and 
outward of the arch of the innominate, and is continuous with the azil- 
lary artery, at the lower edge of the first rib. Its average length is 2°83 
inches. 

The left subclavian, derived 1:23 inch beyond, to the left of, and more 
deeply situated in the thorax than, the innominate, travels almost verti- 


*See Prof. S. W. Gross’s admirable article in “American Journal of the Medical Sci 
ences,” 1867, 
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cally upward, until it mounts above the upper surface of the first rib, * 
when it curves very abruptly outward and downward, passing behind the 
scalenus anticus and thence to the lower edge of the first rib. Its length, 
in the average, is 3°74 inches. 

Each subclavian has three surgical divisions. The first division ot 
the right artery is from its origin from the ¢nnominate to the inner bor. 
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Fie. 331.—Relation of the great vessels to each other at their origins from the arch of the aorta, and the rela- 
tion of the branches of the subclavian arteries to each other. From the author’s dissections. 


der of the scalenus anticus. That of the left artery, from its origin at 
the arch of the aorta to the inner border of the left scalenus anticus 
(Fig. 331). 

The second and third portions of both vessels are identical as re- 
gards direction and relation, being different in the origins of their 
respective branches. The second surgical division of each is entire- 
ly to the inner side of the inner border of the first rib. The third 
portion rests chiefly on the upper surface of the first rib, and extends 
from the outer border of the scalenus anticus to the lower border of 
this rib. 

The first portion ot the right subclavian varies from three fourths to 
one inch and a half in length, the average length being 1°15 inch. 

The first portion of the left artery varies from one inch and a half to 
three inches, the average length being 2°06 inches. 
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The second portion of the right subclavian averaged °58 inch, the 
same division of the left subclavian being ‘56 inch in length. 

The third portion of the right artery is a little less ; the same division 
of the left subclavian a little more than 1°11 inch in length. 

Nine important branches arise directly or indirectly from the subdcla- 
vian arteries: the vertebral, internal mammary, transversalis colli, 
suprascapular, inferior thyroid, cervicalis ascendens, superior inter- 
costal, profunda cervicis, and posterior scapular. 

The right vertebral, the branch most constant in origin, arises from 
the superior and posterior aspect of the main trunk (Fig. 332) and passes 
upward to the verte- 
bral foramen, in the Ascending Cervical 
sixth cervical verte- 
bra; at times to the 
fifth ; less frequently 
to the fourth. The 
relation of this branch 
isimportant. In the 
vast majority of sub- 
jects it will be found 
between one fourth 
and three fourths of 
an inch to the inner 
side of the inner mar- 
gin of the scalenus 
anticus. 

The left vertebral 
- i =) “came faa Fic. 332.—Plan of the right subclavian artery and its branches. From 
4 per cent of Cases, the author’s dissections. (After Quain.) 
from the aorta. In 
most subjects it will be found within three fourths of an inch of the left 
scalenus muscle. 

The internal mammary artery arises at the inner border of the sca- 
lenus anticus. It is occasionally from the thyroid axis. The phrenic 
herve passes usually in front, occasionally behind it. Behind the costal 
cartilages it runs parallel with the edge of the sternum, about half an 
inch external to it. 

The thyroid axis arises also just within the scalenus. The inferior 
thyroid branch arises from the axis, in almost every case on the left side. 
On the right, in twenty-six cases examined, it originated from the in- 
nominate in three, and directly from the subclavian in three instances. 
It passes upward (inclining at first a little inward) until it arrives at a 
point between the third and seventh (incomplete) rings of the trachea, 
where it turns abruptly inward, going behind the common carotid and 
Jugular, in front of the vertebral, and is distributed chiefly to the lower 
portion of the thyroid body. 

The ¢ransversalis colli passes outward in front of the scalenus muscle 
and the phrenic nerve, underneath the omo-hyoid, and in front of or 
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between the cords of the brachial plexus, and is distributed to the fra- 
pezius muscle, sending a branch in the direction of the posterior border 
of the scapula, which anastomoses with the posterior scapular artery ; 
and, when this last vessel is not present, this descending branch is con- 
tinued along the border of the scapula to anastomose with the subscapn- 
lar branch of the axillary. 

The suprascapular artery, intimately associated with the preceding, 
travels suddenly downward and outward from its origin near the inner 
edge of the scalenus anticus, passes between the subclavian artery 
and vein, in front of the phrenic nerve, crosses in front of the third 
division of the main trunk, and goes to the suprascapular fossa under 
the protection of the clavicle, anastomosing with the dorsalis scapule 
of the subscapularis. It gives off a branch (frequently wounded in 
operations in this vicinity) which passes behind the sterno-mastoideus 
and along the upper border of the manubrium. (It is not usually men- 
tioned.) 

The right superior intercostal artery comes from the second division 
of the subclavian in almost every instance; occasionally from the first. 
The left is usually from the first division. 

The posterior scapular, one of the most important branches of the 
subclavian, in a surgical view, since it must be in dangerous proximity 
to a ligature applied in the third surgical division (not given in many 
standard text-books, except as an occasional branch of this artery), was 
present in thirty-six of fifty-two dissections, or 69 per cent. It was 
present in nineteen of twenty-six on the right side, and in seventeen of 
twenty-six on the left. In twenty-three of the thirty-six cases in which 
it was present it was derived from the third division ; in the remaining 
thirteen, from the second division, close to its outer limit. On the right 
side 74 per cent came from the subclavian, within one fourth of an inch 
to the outer and inner side of the external border of the scalenus muscle ; 
26 per cent external to this. 

On the deft side 82 per cent were within one fourth of an inch to the 
outer and inner side of the line dividing the middle and external thirds 
of the main trunk ; 18 per cent were to the outer side of this. The tend- 
ency of this important branch is to originate near the scalenus, i. e., 
within one fourth of an inch of its outer edge. When this vessel is 
present the ¢ransversalis colli is small, and when absent the descending 
branch of the transversalis takes its distribution. Passing outward be- 
hind the most superficial cords of the brachial plexus, it turns sharply 
downward, along the posterior border of the scapula, to anastomose with 
the subscapular branch of the axillary. 

Operation—The Right Subclavian in its First Surgical Division.— 
The incisions are the same as for the arteria-innominata (Fig. 318). 
When the sterno-hyoid and sterno-thyroid muscles have been divided 
on the director, the internal jugular vein will be seen directly in front 
of the artery. It may be drawn to the inner side (or outer, if more 
convenient), carefully using for this purpose a dull retractor. Care 
must be exercised not to injure the pleura which rises against the 
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artery in deep inspiration. A dull-pointed aneurism-needle may now 
be passed around the vessel, taking care not to wound the subclavian 
or innominate vein, or the recurrent laryngeal nerve. The vertebral, 
internal mammary, and branches of the thyroid axis, should also be 
secured. 

The conditions which will justify this operation will rarely occur, yet, 
when the operation is demanded, every source of danger from hemor- 
rhage should be avoided. The necessity of securing the carotid at the 
same operation must be determined by the operator. I am of the opinion 
that it is safer to occlude this vessel also. 

The subclavian artery has been tied in its first surgical division eight- 
een times, and all fatal. In five of these cases the common carotid was 
also tied. In only one case was the left subclavian tied. Of the thirteen 
single operations, two (Ayres and Bullen) were for the arrest of haemor- 
rhage from shot wounds in military practice, with one death in half an 
hour and one on the eighth day, from hemorrhage. The other eleven 
cases are given on another page. In only five of these thirteen cases is 
the source of heemorrhage stated, and in each of these the bleeding was 
from the distal side of the ligature, the proximal side being closed. A 
knowledge of this fact leads me to insist upon the ligation of the verte- 
bral and other branches of the first division. 

In five instances the right carotid was also tied simultaneously by 
Liston, Parker, Hobart, Cruveilhier, and Ktihl. In three of these, fatal 
hemorrhage ensued from the distal side of the ligature. 

The left subclavian artery was tied in its first division once by 
Rodgers, and fatal hemorrhage occurred from the distal end of the 
artery, and by Halsted successfully. 

Ligation of the Left Subclavian Artery in its First Surgical Divis- 
ion—Operation.—From a point on the clavicle one fourth the distance 
from the center of the interclavicular notch to the acromion process 
commence an incision, and carry it to. the inner border of the sternal 
tendon of the mastoid muscle. From the inner extremity of this line 
carry a second incision for three inches along the anterior border of 
the sterno-mastoideus. In dissecting this flap lift with it the mastoid 
muscle divided upon the director, then divide the sterno-hyoid and 
thyroid muscles, and feel for the pulsation of the artery, which ascends 
deeply behind and_a little outside the sterno-clavicular articulation. The 
internal jugular vein will be drawn outward, and, passing the finger 
along the inner border of the scalenus muscle, the artery will be felt 
to pulsate. The thoracic duct usually is to the right of and a little 
behind the artery opposite the upper border of the sternum. On a 
level with the insertion of the scalenus it arches to the left, crosses in 
front of the subclavian, in front of the scalenus, behind the internal 
jugular, and curves downward to empty into the subclavian at its 
junction with the jagular to form the left innominate vein. On ac- 
count of the intimate relations of the thoracic duct to the left sub- 
clavian artery as this vessel goes behind the scalenus, the ligature 
should not be attempted close to this muscle, nor should the dissec- 
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tion be carried fully to the scalenus. The artery should be tied as 
low down as possible, the duct being less likely to be injured here, 
since in passing behind the aorta it is deeper than the artery. It will 
be found behind and to the right, the pneumogastric in front and to 
the right, the left vena innominata crossing in front, while the pleura 
is directly behind. The case of Halsted, of Baltimore, is the first suc- 
cessful case on record. 

The vertebral and other branches of the left subclavian are in such 
proximity to the thoracic duct that it will be dangerous to attempt to tie 
them at this point. 

Ligation of the Subclavian Arteries in their Second and Third Sur- 
gical Divisions—Operation.—The procedure is essentially the same on 
the two sides. Place the shoulders upon a cushion, pull downward on 
the arm of the side to be operated upon, and turn the patient’s face to the 
opposite side. Find the location of the scalenus anticus, as in the pre- 
ceding operation. Slide the skin well down upon the clavicle, and along 
this bone make an incision three or four inches in length, commencing 
one inch to the inner side of the sealenus muscle and terminating near 
the anterior edge of the trapezius. Allowing the skin to resume its nor- 
mal relations, the incision will be carried above the clavicle. Upon a 
director divide the outermost of the clavicular fibers of the mastoid 
muscle. The internal jugular vein, seen in the anterior portion of the 
wound, will be carefully drawn to the inner side, the operator keeping 
well above the junction of this with the subclavian, and thus avoiding 
the lymphatic duct. 

A prominent plexus or group of veins, viz., the external jugular, 
transversalis colli, and suprascapular, will be seen traversing the 
wound, coming from their respective origins, toward the subclavian, 
near the jugular. These should be secured with a double ligature, and 
divided, or held aside. Dissecting carefully, the suprascapular and 
transversalis colli arteries will be observed running, in general, in the 
direction of the first incision. The posterior belly of the omo-hyoid may 
be found in the upper margin of the wound, crossing the scalenus at 
about a right angle. The transversalis colli and the suprascapular may 
be secured or held to one side, the finger passed along the scalenus until 
the tubercle on the first rib is felt, immediately behind which the artery 
will be found. If it shall have been determined to tie the artery in its 
second portion, the scalenus anticus muscle will be cut upon a direc- 
tor, the operator being careful to avoid the phrenic nerve, which crosses 
the muscle in front, coming from above downward and inward. (It is 
between the layers of the sheath of this muscle.) The ligature is next 
passed around the artery from before backward, care being taken not to 
wound the pleura. 

If the third division of the artery is to be secured, the part of the 
above operation relating to the division of the scalenuws will be omit- 
ted. The nearest cord of the brachial plexus must be carefully ex- 
cluded, posteriorly to the artery ; the subclavian vein in front and be 
low (Fig. 328). 
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The subclavian arteries have been tied behind the scalenus anticus 
thirteen times, with four recoveries. All of the fatal cases were on the 
right side. 

In one of the ‘‘ Prize Essays” of the American Medical Association I 
published the histories of two hundred and fifty-one ligations of the sub- 
clavian artery in its third surgical division, of which one hundred and 
thirty-four ended fatally. As far as these histories relate to aneurism 
they have been given. <A study of the remaining cases led me to con- 
elude that in all lesions causing dangerous hemorrhage in the upper 
brachial or axillary regions an effort should be made to control the bleed- 
ing at the seat of injury. Failing in this, deligation of the subclavian, 
in its third division, is demanded. 

Ligation of the Vertebral Artery—Operation.—Locate by pressure 
the carotid tubercle (the transverse process of the sixth cervical vertebra). 
The point at which the artery is to be secured is one inch directly below 
this bony prominence, which must be the center of a perpendicular in- 
cision, four inches in length. Commence the incision at the outer bor- 
der of the sterno-mastoid muscle, where the external jugular vein 
crosses. The internal jugular is seen and drawn inward. The transverse 
cervical artery, and one or two smaller veins, are met with next, and 


- drawn to the outer side of the wound. The scalenus anticus muscle is 


now brought into view, and to the inner side of this a depression be- 
tween this muscle and the longus colli. In this sulcus the artery lies, 
the vein being in front of it. In my case I had to tie the vein with 
a double ligature, divide, and turn the ends aside in order to secure the 
artery. 

Ligation of the Internal Mammary—Operation.—This vessel may 
be secured, as has been described, close to the parent trunk, or it may 
be tied in one of the intercostal spaces. In the third or fourth space 
make an incision, about two inches in length, obliquely from without 
inward and downward, the center of which should be about half an 
inch external to the edge of the sternum. Divide the fibers of the 
pectoralis major and the intercostal muscle, and clear away the tissues 
with a blunt-pointed instrument. The artery, with its ven comites, 
will be seen in front of the fibers of the triangularis sterni, which sepa- 
rates it from the pleura on the right and the mediastinum on the left 
side. In separating the veins from the artery, care should be taken 
not to break through the thin structure between the vessel and the 
cavity. 

The other branches of the subclavian artery do not require especial 
consideration. The inferior thyroid is often tied in the removal of 
goitre. I have, in six operations, found and deligated it prior to ab- 
lation of a bronchocele. It will usually be seen on the tracheal side 
of the common carotid, just below the anterior belly of the omo- 
hyoid. 

_ Ligation of the Azillary Artery—Anatomy.—This artery may be 
Hed at any part of its course. On account, however, of the difficulty of 
approach of that portion beneath the pectoralis minor, it is usually 
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secured in the axilla, below this point, or between the upper margin of 
this muscle and the lower border of the first rib. 

Operation.—With the head thrown back and the shoulders elevated, 
allow the arm to remain by the side of the body. About two inches from 
the sternal end of the clavicle, and half an inch below its inferior border, 
carry an incision outward, parallel with this bone, a distance of from 
three to four inches. This incision may divide a superficial vein which 
passes from the cephalic over the clavicle. The clavicular fibers of the 
pectoralis major and the costo-coracoid membrane are divided upon 
the director. The axillary vein will then be seen in the anterior por- 
tion of the wound, lying in front of the artery, which may be felt to 
pulsate, or seen just external to it. More external still may be seen 
the anterior cord of the brachial plexus, while in the lower portion of 
the wound the cephalic vein crosses over to empty into the axillary, 
below the clavicle. Beneath the clavicle the subclavius muscle may 
be seen. The needle should be passed from before backward. If 
necessary, a second incision may be made, beginning in the center of the 
first and carried in the direction of the axilla, as recommended by Cham- 
berlain. 

This operation is somewhat more difficult than ligation of the swd- 
clavian in its third division, but it is preferable, on account of being 
farther removed from the heart. Delpech advised an incision beginning 
at the junction of the middle and outer third of the clavicle, and sepa- 
rating the deltoid and pectoralis muscles. 

Operation below the Pectoralis Minor.—Shave and cleanse the axilla, 
and extend the arm at a right angle to the body. Divide the dis- 
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Fie, 333.—Ligation of the axillary in its lower third. 


tance between the two folds of the axilla into thirds, and the junction 
of the anterior and middle thirds will indicate the position of the artery. 
On this line make an incision in the axis of the arm, well up into the ax- 
illa. Cutting through the skin and fasciz, the contents of this space will 
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oe seen. The vein lies internal to 
the artery, often overlapping it, and 
should be drawn carefully backward. 
The median nerve overlies the artery, 
or is on its anterior aspect, and 
should be drawn forward when the 
needle is passed from behind forward 
(Fig. 333). 

Ligation of the Brachial Artery 
—Anatomy.—This artery lies in the 
furrow along the inner border of the 
coraco-brachialis and biceps muscles, 
tending more and more to the front 
as it nears the elbow-joint. In the 
lower half or three fourths of its 
course it has its vene comites on 
either side, with occasional commu- 
nications across the track of the ar- 
tery. The median nerve crosses it 
by the front, from the outer side, 
on its way to the forearm, while 
the basilic vein is well to the in- 
ner side. As this vein passes up 
toward the axilla it pierces the deep 
fascia, and lies on the inner side and 
close to the artery, joining with the 
venee comites to form a single large 
trunk. 

Operation.—A line drawn from 

the junction of the middle and ante- 
rior thirds of the axillary space (as 
above given) to the middle of the 
elbow-joint, in front, will pass over the 
brachial artery in its entire length. 
The place of election is the middle of 
thearm. At this point make an in- 
cision, three inches in length, over 
the artery and in its axis. Divid- 
ing the skin and deep fascia, the 
white cord of the median nerve will 
be first seen, on the outer side of the 
brachial, overlapping the companion 
vein on this side. Just internal to 
this is the artery, with the other ac- 
companying vein and the basilic in 
close relation (Fig. 334). The liga- 
ture should be passed from the in- 


ner toward the outer side. The op- ee aiicinc med. 
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eration above this point is essentially the same. In the lower third 
of the arm proceed as follows: On a level with the condyles of the 
humerus, and between the median basilic vein and the tendon of the 
biceps, commence an incision, which is carried upward three inches 
in the brachial line. Cutting through the deep fascia, the artery is 
readily found to the radial side of the median nerve, and surround- 
ed by its veins (Fig. 336). The needle is passed from the inner side. 
Occasionally the brachial artery is double, while more frequently it 
bifurcates into the radial and ulnar, at a varying distance above the 
elbow. 

Ligation of the Ulnar and Radial Arteries.—The radial artery 
may be tied immediately above the wrist, or in the upper third of 
the arm. 

Operation at the Wrist.—A vertical incision, one inch and a half 
long, is made in the center of the depression, between the outer bor- 
der of the radius and the radial border of the extensor carpi radialis 
muscle. Immediately beneath the deep fascia the artery will be ob- 
served, with its ven@ comites, from which it is separated and tied 
(Fig. 335). 

To find the artery in the upper third, draw a line from the middle 
of the elbow-joint, in front, to the styloid process of the radius. Along 
this line make an incision, about three inches in length, avoiding the 
superficial veins, if possible. Cutting directly down, the artery will be 
found between the supinator longus externally and the pronator radii 
teres on the ulnar side. The radial nerve is well to the radial side, and 
the ven comites on either side (Fig. 336). 

The winar artery may be tied at the bend of the elbow, and near the 
wrist. As it passes beneath the pronator radii teres and flexor muscles, 
it is so deeply situated that an attempt to deligate it here is not justifi- 
able. Above this point it may be secured by a downward extension of 
the incision given for ligature of the brachial at the bend of the elbow 
(Fig. 336). 

Near the wrist-joint an incision should be made about a quarter of 
an inch to the radial side of the tendon of the flexor carpi ulnaris muscle. 
This incision should commence one inch above the level of the pisiform 
bone, and extend upward one inch. The ulnar nerve will be seen partly 
concealed by the tendon, while the artery and its accompanying veins 
are immediately on its radial side (Fig. 335). 

Ligation of the Intercostal Arteries—Anatomy.—The artery lies be- 
hind and near the lower border of the rib, the vein above, and the nerve 
below it. From near the angle of the rib to the vertebral column it is 
separated from the thoracic cavity by the pleura alone, but in front of 
this it runs between the two layers of intercostal muscles. 

Operation.—An incision should be made just along the lower bor- 
der of the rib. After passing through the outer plane of intercostal 
muscles the artery may be seen and secured. Or, failing in this, 
take a long, curved aneurism-needle, and through a puncture near 
the iower border of the rib pass it behind the artery and around the 
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Fie. 335.—Ligation of the ulnar and radial Fie. 336.—Ligation of the radial in the middle of the 
arteries of the wrist. forearm and of the brachial at the bend of the elbow. 
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rib, taking care not to puncture the pleura. When the point of the 
needle is felt at the upper margin of the bone, another puncture is 
made to allow its escape. The needle is now armed with a strong cat- 
gut and withdrawn. A pellet of sublimate gauze is laid over the skin, 
between the points of exit and entrance, around which the ligature is 
tied. In exceptional cases it may be necessary to remove a portion of 
the rib. if | 

Ligation of the Abdominal Aorta—Anatomy.—The aorta usually 
hifureates upon the body of the fourth lumbar vertebra, a little to 
the left of the median line. This point is on a level with the high- 
est point of the iliac crests, and is a little to the left of and below 
the umbilicus. The point of election is one inch above the bifurea- 
tion. 

Operation, Median.—In the linea alba make an incision, six inches 
long, the center of which corresponds to the umbilicus. When within 
an inch of the navel, curve to the left three fourths of an inch, and one 
inch farther on regain the middle line. Divide all the tissues down to 
the parietal peritonzeum, and then arrest all bleeding before opening this. 
After opening into the cavity, the transverse colon should be displaced 
upward, and the small intestines brought out through the wound and 
secured in a soft cloth, kept warm with sterile towels. With the finger- 
nail or a blunt director scratch through the peritonzeum and expose the 
aorta, around which a large animal ligature should be passed from the 
right side. 

Lateral Incision.—From the free end of the left eleventh rib com- 
mence an incision, which carry downward to within three fourths of an 
inch of the anterior superior iliac spine, thence parallel with Poupart’s 
ligament to its middle. Divide the three abdominal muscles down to 
the parietal peritoneum. When this is reached, use the fingers, the 
nails of which have been closely pared, and lift the peritonzeum from the 
posterior abdominal wall. Passing over the posterior iliac crests and into 
the iliac fossa, the ridge formed by the psoz muscles is reached and 
must be crossed. The lumbar nerves and ureter should be avoided, and, 
by a free dilatation of the wound and concentration of light, the aorta 
may be seen and tied, about three inches above the lumbo-sacral junc- 
tion. Of these two procedures the former is anatomically and surgically 
preferable. * 

Ligation of the Common Iliac Artery—Anatomy.—The common 
iliac arteries extend from the left side of the body of the fourth lum- 
bar to the sacro-lumbar junction. It is crossed by the ureter in front, 
near its bifurcation, and by some filaments of the sympathetic nerve 
higher up. The left common iliac vein lies wholly internal, and is 
on a plane somewhat deeper than the artery. The inferior mesen- 
teric vein crosses the left artery, but is within the peritoneal folds. 
The right iliac artery crosses in front of both the iliac veins, passing 
at a right angle to the left vein and obliquely over the right, until 


* The abdominal aorta bas been tied ten times, all fatal. 
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near its termination the artery is in front of and external to the vein 
(Fig. 337). 

Operation—Anterior Incision.—Make an incision in the linea alba ex. 
tending from about one inch above to about five inches below the umbili- 
eus. Avoid the umbilicus as directed in the ligation of the aorta. Arrest 
all bleeding before the parietal peritoneum is opened. When this is done, 
draw the small intestines out through the wound and protect them in a 
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Fie. 887.—Dissection showing the relation of the right common external and internal iliac arteries and veins. 
The ureter is seen crossing the iliac near the bifureation. 


soft, clean cloth, kept warm by sterile towels. The posterior wall of the 


peritonzeum is scratched through by means of two dissecting-forceps and 
the aneurism-needle passed from within out. 


ie 


Lateral Incision.—Same as for the aorta.* The anterior incision js 
preferable. 

Ligation of the Internal and External Iliac Arteries—Anatomy.— 
The internal iliac artery, less than two inches in length, has the ureter 
in front, its accompanying vein and the lumbo-sacral nerve behind. 

Operation.—Through the Peritoneum.— Proceed as in the same 
operation for the primitive iliac. If necessary, a transverse incision 
may be added to that in the linea alba. 

Behind the Peritoneum.—One inch and a half internal to the anterior 
superior spine of the ilium begin an incision, which travels downward 
and inward across the track of the external iliac. Be careful not to carry 
the deep incision far enough internally to divide the epigastric artery, 
Cut down to the parietal peritoneum, and separate this from its attach- 
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Fie. 338.—Ligation of the gluteal, internal pudic, and sciatic arteries. 


* This artery has been tied about seventy times. For aneurism about 33 per cent recovered. 
while for hemorrhage almost every case ended fatally. 
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ment to the abdominal wall and iliac fossa, along the iliac artery. When 
the bifurcation is reached, draw firmly with a retractor upon the upper 
lip of the wound and pass the needle from the inner side.* This opera- 
tion may be demanded in sciatic or gluteal aneurism, or heemorrhage 
from these vessels. The former method is preferable. 

The Gluteal Artery.—Make a five-inch incision, on a line extending 
from the spine of the last lumbar vertebra to the trochanter major. The 
center of this line will indicate the point at which the artery emerges. 
Separate with a dull instrument the fibers of the gluteus maximus, dis- 
place anteriorly the gluteus medius, and find the groove between the 
minimus and the pyriformis. Follow this groove upward to the bony 
edge of the notch, and the artery and veins will be found (Fig. 338, upper 
incision). 


Fic. 339.—Ligation of the internal pudic in the perineum. 


_ The Sciatic.—Make an incision, five inches long, on a line from the 
middle of the sacral spines to the trochanter major. Separate the fibers 
of the gluteus maximus and find the lower border of the pyriformis. The 


* The internal iliac has been tied about thirty times, with a death-rate of 66 per cent. 
24 
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great cord of the sciatic nerve will now be seen emerging from beneath 
the muscle, and immediately in front of this the small sciatic nerve and 
the sciatic artery. The internal pudic artery is just anterior to this, 
upon the spine of the ischium (Fig. 338, middle incision). The sciatic 
artery may also be secured opposite the twber ischii, along the outer bor- 
der of which it runs (Fig. 338, lower incision). 

The Internal Pudic in the Perineum.—With the patient supine 
and the thigh abducted, 
make an incision in a line 
with the symphysis pubis 
and tuber ischii. The 
artery will be found as 
it runs along the inner 
margin of the ramus of 
the pubis (Fig. 339). 

Ligation of the Ex- 
ternal Iliac in its Lower 
Portion.—The external 
iliac has in relation to it 
the accompanying vein 
internally. The spermat- 
ic vessels cross it, and in 
the male the vas deferens 
is internal to it at the in- 
guinal ring. 

Operation.—One inch 
to the inner side of the 
anterior superior spine 
of the ilium commence 
an incision, which is car- 
ried in the direction of 
the middle of Poupart’s 
ligament, and terminates 
one inch above this point, 
without entering the in- 
ternal ring. Divide the 
three muscles down to 
the transversalis fascia, 
arrest all bleeding, divide 
the fascia carefully, re- 
Fie. 340.—Ligation of the external iliac in its lower portion, and geodata OPE De pr 

~" of the femoral in Hunter’s canal. ia wound, and lift the pert- 

toneeum from the iliac 

fossa and artery (Fig. 340). Displace any overlying lymphatics and in- 
troduce the needle from the inner side.* 


* Ligation of the external iliac has proved fatal in almost every instance in winch it was tied 
for hemorrhage. For aneurism about 67 per cent recover. 
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The deep circumflex and the epigastric branches, which arise about 
half an inch above the ligament, may also be tied by this incision. In 
its upper portion this vessel may be secured by the same operation as for 
the common iliac. 

Ligation of the Femoral Artery—Anatomy.—At Poupart’s ligament 
the vein is on the same plane as the artery, and immediately internal to 
it. One quarter of an inch to the outer side, and deeper than the artery, 
lies the anterior crural nerve. One inch and a half from the ligament the 
profunda femoris arises from the outer aspect of the common trunk. 
and from one to two inches lower passes behind the superficial femoral. 
Four inches from Poupart’s ligament the relations have changed to such 


Fig. 341.—Ligation of the superticial femoral in Scarpa’s space. 


an extent that the femoral vein is deeper and slightly behind the artery. 
The long saphenous nerve lies upon the sheath of the artery, in its middle 
third, and occasionally sends a branch through Hunter's canal. The 
Sartorius muscle covers the femoral artery in all of its course except the 
first four inches, where it is superficial. 

Operation.—A line from a point half way between the symphysis 
pubis and the anterior superior spine of the ilium to the internal condyle 


 . 
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of the femur will run over and parallel with the femoral. It may be 
secured in any part of its course. 

In Scarpa’s Space.—The point of election for tying the superficia} 
femoral is from four to five inches below Poupart’s ligament. With this 
as the center, make an incision three:inches long on the line already indi- 
cated. Beneath the skin and fascia some superficial and unimportant 
vessels may be divided; the fibers of the sartorius will be seen in the 
lower portion of the wound, and should be drawn downward with a re- 
tractor. The saphenous nerve will next be seen on the outer side of the 
common sheath of the vessels. The sheath should next be incised, and 


the artery carefully isolated by inserting a dull director beneath and— 


around it from the inner side. The ligature is passed the same way. 


Fig. 342.—Ligation of the deep and superficial femoral near the bifureation of the common femoral, and 
in the apex of Scarpa’s triangle. 


In this same plane an incision may be made to expose the artery 
lower down, where it is completely hidden by the sartorius. This mus- 
cle may be drawn to the side most convenient to the operator (Figs. 
341, 342). 

In Hunter's Canal.—Find the junction of the middle and lower thirds 
of the thigh. In the femoral line, with this point as the center, make al 
incision, about four inches in length, directly down to the sheath of the 
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sartorius, which is incised and the muscle displaced outward. Imme- 
diately upon opening the posterior layer of the sheath of the muscle, the 


oblique aponeurotic fibers which pass from the adductor magnus to the 


vastus internus—forming the anterior wall of Hunter’s canal—are seen. 
These may be divided on a director, or the sheath opened half an inch 
above this point. The saphenous nerve is on the sheath, and the vein is 
behind and to the outer side (Fig. 348). 

The Common Femoral above the Profunda.—Make an incision in the 
femoral line, from three fourths of an inch above Poupart’s ligament 
downward for three inches and a half. Do not divide the ligament, but 
approach the artery one half inch below. The superficial epigastric 
vein and artery may be wounded. 
Divide the fascia lata, and pass the 
ligature from within out. (Dissec- 
tion shown in Figs. 341, 342.) 

The Profunda Femoris. — 
Make an incision in the femoral 
line, three inches and a half long, 
the center opposite a point one 
inch and a half to two inches below 
Poupart’s ligament. As above, 
approach the common trunk and 
search along its outer border for 
the origin of the profunda* (Fig. 
342). Pass the ligature from with- 
in out, one inch from its origin. 
Avoid the branches of the ante- 
rior crural nerve. 

In wounds of the posterior fem- 
oral region it may be necessary 
to tie this vessel as well as for 
aneurism. Ligation of the com- 
mon femoral is rarely called for, 
and should only be done in ex- 
treme cases. In modern surgical 
practice, deligation of the super-— 
ficial femoral is comparatively free 
from danger. 

Ligation of the Popliteal— 
Operation.—Place the patient on sige Bemvet: Wei ece cneniliy 
his belly, with the popliteal space 
looking upward. Make an incision, four inches long, beginning two 
inches and a half above the level of the joint, at the outer edge of the 
Semi-membranosus tendon, and extending down through the middle of 
the space. Tividing the dense, deep fascia, the areolar tissue which sur- 


* In a large majority of subjects I have found this branch given off one ingh and a half be- 
low the ligament. 
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rounds the vessels and nerves of the space will be seen, and at the same 
time, and superficially, the popliteal nerve. Draw this and the vein 
which is immediately below outward, and the artery will be seen deeply 
situated, and in the upper part of the space internal to the vein. Lower 
down the relations change, the nerve crossing superficial to the vein, 
and this overlying the artery (Fig. 343). 

Ligation of the Posterior Tibial Artery at the Middle of the Leg.— 
Make an incision, half an inch from and parallel with the inner margin of 
the tibia, three inches and a half long. Avoid the internal saphenous vein. 

After passing the deep fascia, 
= look for the lower tibial fibers 
of the soleus, which pass ob- 
liquely from this border of the 
tibia backward and slightly 
downward. Divide these on a 
director, and with the finger 
separate the sural from the 
flexor muscles. Retracting the 
edges of the wound, the artery 
will be seen, with a vein on 
either side and the posterior 
tibial nerve lying just behind. 
The vessels are held down by 
the common sheath of the deep 
muscles (Fig. 344). 

Opposite the Ankle-Joint.— 
Half way from the tip of the 
internal malleolus to the ante- 
rior edge of the tendo Achillis 
commence an incision, which 
extends directly upward for one 
inch and a half. Dividing the 
skin and fascia upon a director, 
cut the dense internal annular 
ligament. The artery, with its 
two veins, will be found with 
the posterior tibial nerve and 
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Fic. 344.—Ligation of the posterior tibial above the malleolus. 


tendon of the flexor longus pollicis behind, and the flexor longus digito- 
rum and tibialis posticus in front. As the artery curves around the mal- 
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leolus it will be found 
one third the distance 
from the tip of the mal- 
leolus to the convexity 
of the heel. 

The Anterior Tibial 
at the Middle of the Leg. 
—A line from a point 
half way between the 
anterior tuberosity of 
the tibia and the head 
of the fibula to a like 
point between the two 
malleoli, in front of the 
ankle, will indicate the 
position of this artery. 
At the middle of the 
leg make a four-inch 
incision in this line, di- 
viding everything down 
to the dense fascia im- 
mediately over the mus- 
cles. Split this on a di- 
rector and dissect it up 
carefully, searching for 
the interspace between 
the tibialis anticus in- 
ternally and the exten- 
sor proprius pollicis ex- 
ternally. Finding this, 
discard the knife, and 
with the finger separate 
the muscles, and the ar- 
tery, veins, and nerve 
will be found deep down 
upon the interosseous 
membrane, the nerve be- 
ing external and slight- 
ly in front, and the 
veins wound about the 
artery. In order to re- 
lax the muscles and ad- 
mit the light, flex the 
tarsus on the leg (Fig. 
345). 

At the Lower Por- 
tion.—One inch above 


} * Fic. 345.—Ligation of the anterior tibial in the middle and lower 
the tip of the internal third of the leg, and of the dorsalis pedis artery. 
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maileolus begin an incision, and carry it two inches upward, in the tibial 
line above given. This incision is along the fibular border of the exten- 
sor pollicis, between which and the tendon of the extensor communis 
digitorum the artery will be found, with the nerve on the fibular side, 
and its companion veins on either side. 

The Dorsalis Pedis.—One fourth of an inch to the fibular side of and 
parallel with the tendon of the extensor pollicis make an incision, one 
inch long, over the tarsus. The artery and veins will be seen on a plane 
slightly deeper than the tendon, with the nerve on the tibial side of the 
vessels. This line is a continuation upward of the first metacarpal inter- 
space (Fig. 345). | 


CHAPTER XVI. 
THE SURGICAL DISEASES AND SURGERY OF THE BONES. 


Ostitis.—Inflammation in bone may be acute or chronic, general or 
circumscribed, traumatic or idiopathic. It may involve the periosteum 
(periostitis), the compact and cancellous substance (ostitis), and me- 
dulla (endostitis or osteo-myelitis). Endostitis and periostitis may occur 
independently, yet ostitis, more or less severe, must of necessity be a part 
of a pronounced inflammation of either the periosteum or the endosteum 
and medulla. 

The termination of inflammation in bone is in resolution or local 
death. In resolution the inflammatory embryonic tissue undergoes 
granular metamorphosis and is absorbed, or it may be in part converted 
into new bone. If the bone dies it may be cast off as a sequestrwm, or 
remain imprisoned in a shell of new-made osseous tissue, the 7ézvo- 
lucrwm. 

When the inflammatory process is severe, or the arrest of nutrition 
sudden and complete, necrosis, or death in mass, occurs; under other 
and milder conditions of death in bone, the process of dissolution is 
known as caries. 

In necrosis, which is aptly compared to gangrene of the soft tissues, 
the cast-off portion retains something of its original form and character ; 
in caries, which is the molecular death, or wlceration of bone, the cell 
elements disappear by granular degeneration, leaving no trace of the 
original structure. 

Pathology.—Simple, traumatic, non-infectious ostitis has been de- 
scribed in the chapter on Surgical Pathology and Repair of the Tissues. 

Periostitis and ostititis (when not traumatic) are infectious diseases, 
due to the presence in the periosteum or bone of certain micro-organ- 
isms or their ptomaines. There have been recognized in these acute 
lesions the staphylococcus and the streptococcus pyogenes aureus, the 
pneumococcus, the bacillus of typhoid, of tuberculosis, and the bacillus 
coli communis. These organisms are all pyogenic except the bacillus 
tuberculosis, which, in all probability, will not produce a septic pyo- 
Senic ostitis unless by mixed infection with one of the pyogenic cocci. 

In periostitis not only the periosteal covering but the superficial 
layer of bone is always involved, resulting in practically a superficial 
ostitis or osteo-myelitis with periostitis. It is usually a local disease, 
Mvolving a limited surface of the periosteum, although at times the 
entire covering of any bone may be affected. It is of more frequent oc- 
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currence upon exposed surfaces, as the spine of the tibia, the phalanges 
(bone felon), and the skull. It is always accompanied with great pain 
and febrile movement, requiring at times immediate relief by incision 
and evacuation of pus. In incising the soft parts and superficial cover. 
ing of the bone, it is well at the same time to use the chisel, penetrating 
a considerable distance into the substance of the bone in order to deter. 
mine how much of the bone or the Haversian canals are involved. Ina 
rarer form of the disease, called periostitis albwminosa by Ollier (Roswell 
Park), pus formation does not occur, there being a gelatinoid or mucoid 
liquid instead of pus. Park suggests that it is the bacillus tuberculosis 
which is the cause of this lesion. Evidently it is not a pyogenic or- 
ganism. 

Acute osteo-myelitis is an infectious disease, due generally to the 
staphylococcus and streptococcus pyogenes aureus, although the bacillus 
coli communis, bacillus tuberculosis, or bacillus typhoidii have been found 
in the pus discharged from the infected foci. It consists of a rapid 
infectious inflammation of the medulla of the central canal or the can- 
cellous tissue of the bone, and involves the Haversian canals and the 
medullary threads which are found in these channels. It is usually 
painful in the extreme, and the destruction of bone is rapid from the 
fact that this tissue is non-expansile, and does not yield, as do the softer 
tissues, in the presence of pus, resisting liquefaction and delaying the 
discharge of pus and broken-down septic material. It is characterized 
by high febrile movement and by intense pain, which is exaggerated by 
motion of the extremity or striking the bone which is involved. It de- 
mands immediate interference and evacuation of the purulent contents. 
Simple incision and trephining of the canal of the bone affected is not 
sufficient ; an extended incision should be made, or several incisions, 
and the bone completely troughed, so that it may be thoroughly drained. 
The after-treatment consists in packing the cavity thus made with iodo- 
formized or sterile gauze and treating the wound by the open method. 
The most frequent form of ostitis or osteo-myelitis and periostitis is 
due to the presence of the bacillus tuberculosis. The vertebrae, ribs, and 
sternum are more frequently involved, and next in order are the tibia, 
the bones of the tarsus and metatarsus and femur. In the long bones 
the initial focus is usually at the epiphysis, the joint becoming infected 
by direct invasion through the articular surfaces. In the soft bones 
(vertebra, ribs, sternum, etc.) the soft cancellous tissue is the seat of 
tuberculous deposit. 

Tuberculous inflammation of bone is a subacute process, not as 
rapidly destructive as acute osteo-myelitis, oftentimes going on without 
exacerbations of temperature and without pain sufficient to attract the 
attention of the patient or surgeon. The presence of a rich granulation 
tissue, which is part of the tubercular process, produces molecular dis- 
integration of the substance of the bone (caries), at times causing death 
en masse of more or less of the bony tissue (necrosis). When the granu- 
lation tissue is exuberant, the name of ostitis interna fungosa has 
been applied. When caseous, it is called ostitis interna caseosa, and 
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in rarer instances, where the granulation tissue is scant, the bone may 
break down in practically a dry molecular disintegration, known as 
caries sicca. 

Tuberculous ostitis, or osteo-myelitis, is not infrequently converted 
into an acute infectious process by mixed infection, the pyogenic organ- 
isms finding in the tuberculous granulation tissue a suitable medium 
for their proliferation and development. Whether it be an acute or 
chronic myelitis, operative interference is demanded. In tubercular 
disease of the vertebral column direct interference is not possible, and 
this form of tubercular disease of bone will be considered in the treat- 
ment of Pott’s disease. In all accessible locations the indications are ex- 
posure of the part affected by incision as free as possible, and a thor- 
ough removal by the chisel or spoon of all diseased bone. It is better 
in all cases to treat such wounds by the open method, changing the 
dressing every two to four days as indicated. 

Osteomalacia—Rachitis.—Osteomalacia (mollities ossium) is a dis- 
ease of adult life, and is especially apt to occur in child-bearing women. 
The chief pathological change is the disappearance of the earthy con- 
stituents from thé bones, and their presence in the blood and excretions 
inabnormal proportion. Softening is often present to such an extent 
that marked distortions occur from muscular contraction and superin- 
cumbent weight. The medulla of the bones is the seat of congestion, 
often resulting in extravasation of blood. In the later stages the bony 
lamellee disappear by absorption, the process commencing from within. 

The treatment consists in the prevention of fracture and deformity 
by proper precaution, and the restoration of the osseous system to its 
normal condition by generous diet, studied hygiene, tonics, and the ad- 
ministration of the hypophosphites of lime and soda, with cod-liver oil 
and iron. 

Rachitis, or ‘‘ rickets,” is strictly a disease of childhood and youth. 
Although it attacks the entire osseous system, its disastrous effects are 
chiefly observed in the bones of the skull and the long bones of the 
lower extremities. The bones of the skull become thickened and promi- 
nent, the sternum is advanced and angular (‘‘ pigeon-breast”’), and the 
bones of the lower extremities are curved antero-posteriorly or laterally. 
While the diameter of a rachitic bone is usually increased at all points, 
the enlargement is more marked near the extremities. Rickets is a dis- 
ease of malnutrition. Its chief pathological feature is the formation of 
an embryonic tissue, which in normal condition is converted into bone, 
but in the rachitic diathesis only partially (if at all) undergoes ossi- 
fication, The cells of the periosteum are unusually active in this pro- 
liferation, as are the cartilage bone-making cells; yet this new tissue 
temains in great part embryonic, without the formation of the osseous 
lamellee, 

The treatment of rickets is, first, to prevent deformity, and, secondly, 
to relieve the dyscrasia. Rachitic children should be kept in the recum- 

*nt posture, or, if allowed to stand or walk, artificial support should be 
siven to the lower extremities and spine. The medical indications are 
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nutritious diet, out-of-door life, and the administration of the hypophos. 
phites of lime and soda, with cod-liver oil and tonics. The correction of 
the deformities which may result from rickets will be considered in the 
chapter on Orthopeedic Surgery. 

Acromegaly.—This term is applied to a condition of hypertrophy of 
certain bones of the body, as well as an increase of the soft structures, 
The hands and feet in many instances become enormously enlarged and 
out of proportion to the rest of the body, while in others the bones of 
the head and face, especially of the lower jaw, are affected. The central 
viscera are, as arule, not involved. It is usually a symmetrical disease, 
the corresponding bones of the two sides of the body being alike af- 
fected. It gives to the individual a peculiar and unnatural appearance. 

Actinomycosis of bone is a rare affection, but should be borne in 
mind, as it is occasionally met with, especially in the lower jaw, infec- 
tion taking place through the alveolar process from a decayed tooth. 

Hydatid cysts have also occasionally been met with in the bones. 

Syphilitic ostitis and periostitis are given in the chapter on Syphilis, 
Periosteal gumma is met with most frequently upon the bones of the 
skull and upon the tibia, this painful affection being more marked © 
when the patient retires at night. The deeper gumma of bone, also due 
to the presence of the lymphoid tissue of the syphilitic process, in com- 
mon with periosteal gumma, does not suppurate unless mixed infection 
occurs. 

Ostitis deformans (Paget’s disease) may occur in any of the bones, 
In some cases this affection resembles osteomalacia, in which, from 
pressure or superincumbent weight, the bones give way, producing all | 
kinds of deformities. It is a general disease and symmetrical, the bones 
of the two sides being alike involved. After the deformities have 
occurred, a supernatural hardening (sclerosis) takes place, leaving the 
bones harder than normal. 


FRACTURES. 


A fracture is a sudden solution of continuity in bone or cartilage. 
The term is commonly applied to lesions of bone. A fracture may be 
partial or complete ; transverse, oblique, or longitudinal ; single, double, 
or multiple ; simple, comminuted, compound, and complicated. A par 
tial fracture occurs when a bone breaks or splinters on one side (its 
convex surface) and bends on the opposite (green-stick fracture). Ina 
complete fracture there is a total solution of continuity. A transverse 
fracture, or one in which the line of cleavage is, in general, at a right 
angle with the axis of the bone, is rare as compared with the oblique. A 
longitudinal fracture is a split in the long axis of a bone. It isfrequently — 
caused by penetrating wounds (gunshot), or may result from a fall with 
great violence upon the hands or feet, when the cleavage commences im 
the articular surface. In this way the astragalus may be driven between 
the fragments of a longitudinal fracture of the tibia, or a like accident 
occur at the knee or wrist. 

A single fracture is one break in one bone; a double fracture is a 
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solution of normal continuity in two bones of one member, as the ulna 
and radius, the tibia and fibula; multiple fracture is a term applied to 
two or more separate breaks in one or several bones. When a bone is 
broken in one direction, and at one point, without injury of any sur- 
rounding organ or perforation of the skin, it is termed a simple frac- 
ture; if there are more than two fragments it is a comminuted fracture ; 
if any part of the fractured surface communicates with the atmosphere 
it is a compound ; and if it communicates with a joint, or involves in 
the fracture the wound of any important organ, as a large artery or 
vein, or, as in fracture of a rib, occasionally the pleura or lung is 
wounded, it is a complicated uke. An impacted. fracture is one in 
which the fragments are splintered and interlocked with more or less 
complete immobility. 

A fracture may be caused by external violence, directly or indirectly 
applied, or by muscular action, or both forces may unite in the pro- 
duction of the lesion. As an example of direct violence, in the effort to 
ward off a blow from the head the ulna may be broken directly beneath 
the contusion of the soft parts. A blow on the vertex which fractures 
the base of the skull, or a fall on the foot which breaks the femur, are 
common examples of fracture from indirect violence. Contraction of the 
quadriceps extensor may fracture the patella, or the same lesion may 
result from a fall on the knee, in which the direct violence and the action 
of this powerful muscle wnite to cause the fracture. In addition to these 
direct agencies, certain conditions of the tissues predispose to fracture. 
The bones of the aged break more readily and are slower in repair than 
the young and middle-aged. There is a not infrequent condition of fra- 
gility in the bones of the insane which, either alone or together with 
excessive and uncontrollable muscular action, renders them liable to 
break. I have seen one specimen of this nature in which every rib was 
broken, and some of these in two or more places. As heretofore stated, 
fracture is common in the disease known as osteomalacia, and may 
occur, though less likely, in rachitis. Sex, vocation, and manual pref- 
erence also predispose to fracture. Men suffer much more frequently 
than women, and any vocation which exposes to violence increases the 
proportion of fractures. The bones of the right, the preferred side, are 
more frequently broken than the left. 

Symptoms and Diagnosis.—The symptoms of fracture are: Loss of 
Function ; absence of normal contour ; preternatural mobility ; crepi- 
tus; pain. A broken bone which is not impacted no longer acts as a 
support, or sustains muscular contraction. The natural shape or outline 
is more or less distorted by displacement of the fragments. Careful 
manipulation will determine the overriding, measurement will show 
shortening, while comparison with the va side will determine the 
degree of asymmetry. 

Crepitus, which is not always necessary to correct diagnosis, is the 
Sensation imparted to the touch, and occasionally recognized by the ear, 
when the rough fragments are moved so as to grate upon each other. 
The diagnosis of an impacted fracture is more difficult, since crepitus and 
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mobility are absent. Shortening must of necessity exist, which, with 
partial loss of function and more or less pain and thickening at the point 
of fracture, will lead to the recognition of the lesion. A longitudinal 
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Fie. 346.—Fracture of radius and ulna near the wrist. 


fracture or fissure is often with difficulty recognized, and may escape de- 
tection. 

The Roentgen ray photograph and the fluoroscope are most valuable 
adjuncts in the exact diagnosis of fractures (Figs. 346, 347). 


Fie. 347.—Overlapping fracture of radius and ulna and interosseous union. (Case of Mrs. J. K. B.) 


Process of Repair.—The first and immediate result of a fracture 18 
hemorrhage, which occurs from the arteries, arterioles, capillaries, ven- 
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ules, and veins of the medulla, compact substance, periosteum, and any 
surrounding soft parts which may be involved in the injury. As a re- 
sult of the irritation determined by the accident and hemorrhage, in- 
flammation is precipitated. Hypereemia of the bone and contiguous soft 
tissues ensues. As in ostitis, absorption of the bony walls of the Haver- 
sian canals occurs with the dilatation of the vessels, and general cell 
proliferation follows. In the medullary cavity proper, in the medullary 
spaces of the Haversian systems, in the periosteum, and the inflamed 
surrounding tissues, this process is common. As in all inflammatory 
processes, the leucocytes are present in great numbers. The medullo- 
cells, myeloplaxes, osteoblasts, periosteal cells, and connective-tissue 
corpuscles, undergo rapid proliferation, resulting in the formation of a 
mass of embryonic cells, which infiltrate the clot between and around the 
fragment. New-formed capillaries are projected into and through this 
granulation tissue in the same manner as in the process of repair in 
wounds of the soft parts. 

If the broken ends do not come in contact with the air—that is, if the 
fracture is not compound—the process of repair in bone after an injury 
is similar to the physiological process of development of this tissue— 
namely, the embryonic tissue is developed into cartilage cells, and these, 
undergoing proliferation, develop into a secondary embryonic tissue, 
which is formed into bone. If, however, air is admitted to a wound in 
bone, the process of ossification in the embryonic tissue is more rapid 
and direct, since the intermediate stage of cartilage-cell formation does 
not occur. 

A portion of this new-formed tissue, which results from the irritation 
following a fracture, undergoes a process of calcification by the absorp- 
tion of inorganic material from the blood, and is known as callus. That 
portion which lies around and on the outer side is the ensheathing callus ; 
between the fragments, the intermediate; and within the medullary 
canal, the central or ‘‘ pin” callus. 

In an adult or middle-aged person, commencing within the first few 
hours succeeding a fracture, the embryonic tissue, which is formed in 
varying quantity, remains soft and yielding until about the tenth day, 
when the cells begin to be infiltrated with calcareous matter. The pro- 
cess of solidification in the callus is complete at a period varying usually 
from fifteen to thirty days. It is more rapid in children, and slower in 
the old. 

When complete displacement with overlapping occurs, or when an 
aponeurosis or tendon, or other dense tissue, separates the broken ends, 
the process of callus-building is interfered with, and failure of ossifica- 
tion may result—ununited fracture. Usually a greater portion of the 
callus becomes absorbed within from thirty to sixty days after the frac- 
ture. This is especially true of the ensheathing layer and the central 
callus. That portion which intervened between the opposing surfaces 
becomes organized into permanent bone. The pin callus remains for a 
While, and may completely occlude the medullary canal, but usually at 
a later period undergoes absorption. In some cases the medullary canal 


is not re-established. Fig. 348 shows a section of a broken femur in 
which, after a considerable lapse of time, the canal was still occluded, 
The peculiar stalactite (exostosis) occurred at the seat of fracture. The 
permanency of the external callus and its development into exostoses de- 
pends chiefly upon the disturbed nutrition of the part. It has been 
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Fic. 3£8.—Longitudinal section of a fractured femur, show- Fie. 349.—Permanent thickening from 


ing permanent occlusion of the medullary canal. The new-formed bone in a_ fractured 
stalactite exostosis is well shown in the right-hand humerus. (From a specimen of the 
figure. (From a specimen of the author’s.) author’s in the Wood Museum.) 


noticed that when a fracture occurs near the insertion of a group of mus- 
_cles (as at or near the trochanter), exostosis is the rule, and may be very 
extensive. 

Prognosis and Treatment in General.—The prognosis of a simple 
fracture ina healthy child or adult is always favorable. The danger is 
increased with the multiplicity and complications of the accident. A 
compound fracture is sufficiently grave to demand the greatest attention. 
Death may result from sepsis or very infrequently from fatty embo- 
lism. <A longitudinal fracture is a more serious injury, especially grave, 
as far as the integrity of the member is concerned, when a joint is im- 
plicated. 

In all forms of fracturé the prognosis increases in gravity with each 
decade beyond the third. When the fracture is complete, and displace- 
ment has occurred, ‘exact reposition is impossible, and shortening almost 
inevitable. The exceptions are extremely rare, especially in the single 
bones, as the femur, humerus, and clavicle. 

The great end to be achieved in the treatment of fractures is a reduc- 
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tion of the displacement to as near the normal as possible, and the abso- 
lute retention of the parts as replaced. Reduction may usually be 
accomplished without an janzesthetic, but where the overlapping is con- 
siderable, and muscular contraction and 
rigidity marked, narcosis should be 
secured. A compound fracture de- 
mands, with fixation, perfect asepsis, 
and when this is doubtful, free drain- 
age. The fragments should be reduced, 
even when it is necessary to remove 
projecting ends with the forceps or 
saw to effect this. Once placed in po- 
sition, they should be kept at rest, with 
openings and counter-openings. The 
various methods of treatment will be 
described with each fracture. 

Special Fractures—Craniwm.—The 
bones of the skull may be fractured by 
direct or indirect violence. Direct, 
when the bones give way immediately 
beneath the point which is struck; 
indirect, as when, by falling from a 
height and striking on the feet or but- 
tocks, the base of the skull is fractured 
by the force transmitted through the 
vertebral column. A rarer form of in- 
direct fracture of the skull is that 
known as fracture by contre-coup, in 
which the bones give way at a point 6" 
opposite to that at which the injury 1S Fre. 350.—Case of I. J. Lichtenberg. Showing 


* condition of femur twenty-five years after 

received, gunshot fracture (at “the Wilderness,” 

1864). At a, sequestrium projecting from 

; Fractures of the skull May occur center of shaft. Two small particles of lead 

with or without compression of the may be seen imbedded at the edge of the 

‘ B opening. Numerous exostoses. Amputa- 
brain or meninges. The outer table tion done January 8, 1889. 


may be depressed by crushing into the 

diploé without fracture of the inner or vitreous table, and, strange as 
it may appear, in rare instances the inner table is broken, while the outer 
plate is not depressed. More frequently both tables are involved. 
Fractures of the skull may be simple, compound, comminuted, compli- 
cated, single, or multiple. They are chiefly divisible into those of the 
vertex and those of the base. 

Fractures of the base are usually due to indirect, those of the vault 
to direct violence. A blow on the top of the head may produce a frac- 
ture only at the base, or at both the apex and base. Usually the 
break occurs at a point directly in the line of the force which causes the 
lesion. Aran demonstrated, by dropping cadavers from a height, that 
when the frontal region received the blow the fracture usually took place 
Mm the anterior fossa, the middle parietal and the occipital region giving 
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the key to a fracture respectively in the middle and posterior fossee. A 
blow on the chin has been known to produce a fracture by driving the 
inferior maxilla against the temporal bone. A fall on the buttocks may 
produce a comminuted fracture, the force being transmitted through the 
vertebral column. Fig. 351 is a copy from a specimen I placed in the 
Wood Museum of Bellevue Hos- 
pital. The patient, a heavy man, 
a sailor, fell through the hatchway 
to the hold of a ship, a distance of 
about twenty feet, striking on the 
buttocks. Death occurred instant- 
ly. The head was not bruised. 
The cause of death was a commi- 
nuted fracture, extending through 
the temporal, occipital, and sphe- 
noid bones. 

Diagnosis.— The diagnosis of 
fracture of the vertex may be read- 
ily determined when an open wound 
exists. In many instances a depres- 
sion may be determined by palpa- 
tion, even when the scalp is un- 
broken. Symptoms of compression 
of the brain are not reliable aids 
ce in the diagnosis of fracture in the 
Fig. 351.—Comminuted fracture at the base of the first few days after an injury, for 

skull, from a fall on the buttocks. (From a C 

specimen of the author’s in the Wood Museum.) the reason that any violence suffi- 

cient to produce a fracture is also 
likely to produce symptoms of concussion which might easily be mistaken 
for compression. The escape of brain substance or ventricular fluid is of 
course an unmistakable sign. At the base, one of the most reliable symp- 
toms of fracture, yet not always a positive indication of this lesion, is hem- 
orrhage, or the escape of a serous fluid from the ears. This only occurs, 
however, when the line of fracture passes through the petrous portion 
of the temporal bone. Swelling of the vault of the pharynx is not with- 
out significance when any violence has been suffered which leads to the 
suspicion of fracture of the skull. If the basilar process of the occipital 
bone is involved, extravasation will not unlikely be present in this re- 
gion. Loss of vision or the sense of smell indicates a lesion of the ante- 
rior fossa. In many instances the diagnosis must rest wholly upon 
subjective symptoms. 

Based upon no objective symptoms, the differentiation between con- 
cussion and compression of the brain is difficult, and often impossible. 

In general, it may be said that the symptoms of compression are those 
of paralysis, usually unilateral and more profound than the symptoms of 
concussion. 

In simple concussion the patient may be aroused to partial conscious- 
ness, the respiratory movements of the muscles of the face will be sym 
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metrical, equality of the pupils is maintained, and vomiting is of frequent 
occurrence. In compression, stupor is apt to be prolonged and profound, 
the facial muscles are drawn to one side, and the buccinator of the affected 
side is apt to puff out with the expiratory effort. There may be inequal- 
ity of the pupils, and vomiting is absent. 

In the treatment of concussion of the brain the first indication is rest. 
The recumbent posture, with the head elevated, should be maintained. 
If there is marked coldness of the skin, and evidence of great prostra- 
tion or impending collapse, warmth should be applied locally, and 
stimulants hypodermically. Stimulants must, however, be given with 
discretion, since the fever of reaction may be increased by their excessive 
use. After the shock passes off, cold applications to the head are es- 
sential. 

The treatment of fractures at the base is generally expectant. Sur- 
gical interference may however be called for. In fractures of the vault, 
with depression, in adults, the trephine should be applied as soon after 
the injury as is consistent with the patient’s safety. If shock is present 
without serious compression, it will be wise to wait until reaction is es- 
tablished. When, however, dangerous depression exists, immediate 
operation, even without an anesthetic, is demanded. When the symp- 
_toms of depression are not prominent, an exploratory incision is justifi- 
able in order to determine with certainty whether there is compression of 
the brain or meninges. With antiseptic precautions this operation adds 
little to the gravity of the patient’s position. 

A comminuted fracture always demands the elevation and removal 
of the fragments. A linear fracture, with depression, even if this is 
thought to be confined to the outer plate, also demands the trephine 
as far as the diploé, and, if the depression involves the inner table, this 
should also be raised and the fragments removed. A fracture made by 
a narrow instrument, or other penetrating substance, as a gunshot 
missile, etc., demands the trephine at the point of entrance. 

Localized paralysis, coming on immediately after an injury to the 
skull, calls for trephining at once. It is always better to operate early 
than to defer interference until inflammatory symptoms are present. 
The danger is enhanced by such delay. 

Operation.—Besides the ordinary cutting and hemostatic apparatus, 
a trephine and elevator will be found necessary, while a rongeur and 
sequestrum forceps will be of great service. Of the various trephines, 
the conical instrument of Galt is preferable. 

The sealp, within two or three inches of the wound, should be shaved 
perfectly clean, and it, together with the hair, soaped and scrubbed with 
a clean brush, then moistened with ether, and washed with a 1-to-3,000 
sublimate solution. A rubber band or piece of drainage tube carried 
around the head, dipping beneath the occiput, and passing above the 
ears and eyebrows, may be used to control bleeding from the scalp. In 
cutting down to the bone, any wound which may exist should be util- 
ized, and may be enlarged by a crucial incision, if found necessary. The 
periosteum should not be lifted. 
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When the fracture is well exposed, if there is great comminution, 
and if the fragments are not tightly impacted, they may be lifted by the 
elevator without trephining. If this instrument is required, advance the 
central bit about an eighth of an inch beyond the level of the circular 

teeth, and fasten it firmly here 
by turning the screw near the 
center of the shaft. The point 
of the bit should be applied 
upon the solid unfractured bone, 
about a fourth of an inch from 
the fissure, and the greater part 
of the button lifted from the un- 
injured bone. The instrument is 
now caused repeatedly to rotate 
for a half circle and back, and 
sufficient pressure is made to 
carry the point and teeth into the 
calvarium. When the teeth have 
cut a circle about one sixteenth 
Ba erica Bese Lend caused bya blow with Of an inch in depth, the instru- 
a hammer. The beveling atthe expense ofthe vit ment should be removed, and the 
bit slipped up the shaft to its 
original position. As the operation proceeds, the trephine should be 
removed every few turns and the ring cleaned out with a toothpick. A 
slight bleeding is apt to occur when the diploé is entered. As soon as 
the inner table is divided the instrument becomes locked and practically 
immovable. Wounding the dura mater is scarcely probable if the tre- 
phine is held perpendicular to the plane of the bone which is being cut. 
if the button does not come up with the instrument, it should be lifted 
out with the elevator or forceps. The elevator may now be carried care- 
fully under the edge of the depressed bone, and, using the solid surface 
for a fulcrum, lifted into position, or, if comminuted, removed. It is 
always important to look for any fragments, however small, which are 
apt to be broken off from the vitreous table and driven between the dura 
mater and the skull. If the dura be torn, the bleeding should be ar- 
rested by catgut ligatures, and the wound in this membrane closed by 
sutures of the same material. In passing a needle through the dura it is 
a wise precaution to employ a grooved director to shield the thin vessels 
of the pia mater from the needle. 

The wound should be treated under strict antisepsis, and a twist of 
sterile catgut inserted for drainage. 

The trephine should not be applied over the track of the longitudinal 
or lateral sinuses and the middle meningeal artery. Depressed bone may 
be lifted from these vessels. Hzeemorrhage, if it occur, may be controlled 
by the ligature or by compression. 

Nasal Bones.—One or both nasal bones may be fractured and de- 
pressed, and in severe injuries the nasal processes of the superior maxilla 
and the perpendicular plate of the ethmoid are involved. 
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Hemorrhage from within the nose is usually severe, and may require 
the tampon of the anterior and posterior nares. The reposition of the 
fragments should be effected with great care. A strong, blunt, and nar- 
row instrument passed along the septum nasi until it is in contact with 
the inner surface of the fragments, together with lateral pressure from 
without and at the base of the nose, will best reduce the displaced pieces. 
In order to hold the fragments in position, the method of treatment in- 
troduced by Dr. Lewis D. Mason will be found preferable.* After reposi- 
tion, as above described, a steel drill is passed directly across the nose, 
being entered through the line of fracture or beneath it. The accom- 
panying cut (Fig. 3538) illustrates the employment of this procedure. 
This patient received a kick which drove the nasal process of the supe- 
rior maxilla of the right side and the right nasal bone into the cavity 
of the nose. The deformity was marked and the voice greatly changed 
and unusually nasal in tone. The bones could be readily replaced, but 
would return to their abnormal position as soon as the instrument was 
withdrawn. Under ether I replaced the fragments, and, while held in 
proper position, I drove one of my steel fixation drills from side to side, 
passing it beneath the loosened pieces. A light loop of iodoform gauze 
was twisted across the nose and over ~ 
the ends of the drill. The instrument 
remained in place ten days, was re- 
moved, and a perfect cure obtained. 

When the blow is received on the 
side of the nose, the fracture and de- 
pression may be unilateral. In such 
cases, replacement effected after the 
manner just described will usually 
suffice, since the fragments are not 
likely to be displaced when once in 
position. When the fracture is bilat- 
eral, the drill should be entered at the 
level of solid and unbroken bone, on 
one side, if possible. When the bones 
are widely comminuted a second drill 
may be utilized. In those instances 
Where the perpendicular plates of the 
ethmoid or vomer are broken, after reposition and fixation with the 
drills, any lateral deviation of the septum should be corrected. Plugs 
of gauze may be carried into the nares, if necessary. 

At times, and especially in children, when the nasal arch is struck 
from the front, the fracture occurs at the naso-maxillary suture, and the 
nasal bones are driven in without comminution. In this variety of de- 
pression considerable force is needed to effect reduction. Such is the 
tapidity with which repair and union occur here, as in all the bones of 
the face, that, if the effort at reduction is delayed for more than 
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twenty-four or forty-eight hours it will be exceedingly difficult to ac- 
complish. 

Fracture of the malar bone occurs rarely, and is the result of violence 
so great that usually the upper jaw and other bones are broken. Every 
effort should be made to restore the normal contour to the face by repo- 
sition of the fragments, none of which should be removed, since the 
vitality of the bones of the face is so great that necrosis after injury is 
exceptional. 

When the fracture is compound, and this is usually the case, the 
fragments may be lifted into place through the wound, by means of the 
bullet-screw elevator, or other instruments ; or, as advised by Hamilton, 
the finger or thumb may be passed underneath the lip to the zygomatic 
arch, which can be utilized as a point for pressure. At times, however, 
it may be necessary to enter the antrum mazillare by trephining or 
drilling through the anterior wall of the antrum. The point of entrance 
should be immediately above the first (or anterior molar) tooth, at a dis- 
tance of from one half to three quarters of an inch below the inferior 
margin of the orbit. 

Fracture of the zygomatic process, either of the ae or temporal 
bones, may occur singly or as a complication of the fracture just treated. 
If the force which produces the lesion does not wound the temporal or 
maxillary arteries, the treatment is simple. If the depression is sufficient 
to cause deformity, cut down to the arch, insert a hook elevator, and lift 
the bone into place, or preferably, as advised by Prof. Rudolph Matas, 
insert a full-curve (semicircular) Hagedorn needle threaded with silk 
(followed by silver wire) through the soft tissues near the depressed bone, 
passing behind and beneath it. Strong traction on the suture will pull 
the displaced fragment in position. To hold it until union occurs Matas 
ties the wire over a narrow splint resting on a pad of iodoformized gauze. 
It is necessary to limit mastication by the application of a bandage, as in 
fracture of the lower jaw. 

The superior maxilla may alone be broken, although it is usually 
complicated with fracture of other bones. A blow received at the roots 
of the teeth may drive the alveolar and palatal arch downward, or, if the 
direction of the impinging body is from before backward and upward, 
the antrum may be opened. 

The treatment is to cleanse the wound antiseptically and replace all 
pieces of bone as well as possible. 

The following case illustrates in a remarkable degree the vitality and 
reparative power in the bones in the face: In September, 1884, a robust 
Irishman, about forty years of age, came into my service at Mount Sinai 
Hospital. He had just been idiot by an unshod horse. The crescenti¢ 
wound extended from the center of the forehead down by the nasal 
process, along the facial groove, and out beyond and below the malar 
bone. The soft tissues were lacerated, and the bones extensively com- 
minuted. The wound was cleansed of particles of manure, straw, ete. 
Strict antisepsis was employed, thoroughly cleansing the wound and 
replacing every piece of bone. The torn edges were pared and closed 
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by silk sutures. Rapid union ensued, without the exfoliation of any 
portion of the bone. 

The great desideratum is the prevention of a scar. Upon the face the 
greatest care must be taken to avoid deformity. If the soft tissues are 
torn and contused, the edges of the wound should be smoothly pared and 
nicely approximated by fine silk sutures. 

When the destruction of the bone is so extensive that, even after re- 
position of the pieces, the fragments will not remain in place, it may be 
necessary to use the lower jaw-as a splint, by fixation of the two rows 
of teeth, with the head and chin figure-of-8 dressing, as for fracture of 
the lower jaw. The interposition between the teeth of short strips of 
gutta-percha, thoroughly softened in warm water, will firmly fix the 
broken to the unbroken bones, and admit of the introduction of liquid 
food between the upper and lower incisors.. 

Fracture of the inferior maxilla may occur in rare instances through 
the symphysis menti, but much more frequently external to this and 
near the opening of the mental foramen. The majority of all fractures 
are of the body, and within the first inch and a half leading backward 
from the symphysis. 

Fracture of the angle or ramus is infrequent, and is usually the result 
of a blow upon the side of the jaw. The coronoid process is rarely if 
ever broken, except by penetrating bodies. The condyle may be broken 
through its neck by a fall or blow on the chin, or by force applied later- 
ally at or near the angle. 

Diagnosis.—Among the symptoms of this lesion are pain at the point 
of fracture and loss of function. If the break is complete the diagnosis 
is made evident in the displacement which usually occurs, and by the 
presence of crepitus. The bone may, however, be broken without dis- 
placement, and where crepitus is not present. Under such conditions, 
while a diagnosis may not be positive until the swelling which indicates 
the formation of callus ensues, the jaw should be kept at rest by one of 
the methods to be described. When the fracture occurs at or posterior 
to the mental foramen, the temporary loss of function of the inferior 
dental nerve, which is not infrequent, points almost unerringly to a 
recognition of the character of the lesion. When the neck of the condyle 
is broken, the chief symptom is pain in this region, with partial or com- 
plete loss of function. Orepitus is with difficulty elicited by the surgeon, 
although it may be evident to the patient. 

Treatment and Prognosis.—Immediate reposition of the broken and 
displaced surfaces, and as perfect a degree of rest as possible, are the 
first and chief indications for treatment. When the presence of a par- 
tially displaced tooth offers an obstacle to close adaptation it should be 
removed. When reduction is effected, one among the following methods 
may be employed : 

A simple and ready method. which may be used until a more secure 
apparatus is constructed, is found in the four-tailed bandage (Fig. 188). 
The fragments being carefully adjusted, the bandage is applied as already 
given on page 166. The figure-of-8 chin and head bandage (Fig. 180) is 
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also an excellent emergency dressing for fracture of the lower jaw. If 
this is intended to be used permanently, a leather or gutta-percha cu) 
should be constructed, to fit over the chin and well along the body of the 
jaw. The material should be cut from three to three and a half inches 
wide and about six to seven inches in length, and split from each end jn 
its long axis to within three fourths of an inch of the center. One strj 
should be about half an inch narrower than the other. If gutta-percha 
is used, this should be dipped in warm water for a minute or two, until 
it becomes softened. It is then laid across the chin, the upper and nar- 
row ends are turned back over and parallel with the body of the jaw, 
while the lower ends are turned upward and made to*cross outside the 
horizontal ends. The bandage is applied over this cup, which soon 
hardens into an unyielding dressing. Leather may be prepared in the | 
same way, but requires to be soaked longer than the rubber. Inter-dental 
splints, made of gutta-percha strips, cut about one inch and a half in 
length, from one fourth to one half an inch in width, and about one 
fourth of an inch in thickness, are sometimes employed to fix the molar 
teeth immovably, and at the same time to separate the anterior teeth 
enough to permit the introduction of liquid food. These strips should 
also be softened, and, when placed between the teeth, the crowns of the 
molars are pressed into the rubber by the bandage. When the fracture 
is through the molar region, the strip on the broken side is placed on 
either side of the fracture. 

The most suitable apparatus is that of Prof. Hamilton, seen in Fig. 
354. It consists of a chin-and-head strap, made of strong, soft leather. 
This piece, where it passes under the chin, is shaped so that while it may 
not cause uncomfortable pressure at the 
base of the tongue, it is wide enough, as it 
passes up on to the side of the face, to in- 
clude the angle of the jaw in its support. 
From this point it is gradually narrowed, 
until at the temple it is an inch in width, 
and the same where it is buckled at the 
fronto-parietal suture. A piece of cloth, — 
fashioned so as to fit like a cup over the 
chin, is sewed on to this. A second strip 
is buckled around the head, across the fore- 
head and beneath the occiput, and from 
this point an antero-posterior strap passes 
forward to the maxillary piece, to which it 

Fie. 854.—( After Hamilton. ) is attached at the fronto-parietal junction. 

By shortening or elongating this strap the 

direction of the pressure on the jaw can be changed, while it prevents 
the maxillary strip from pulling forward. Apiece of soft lint or cotton 
should be placed under each buckle. If, after the apparatus is applied, 
the teeth fit so closely together that it is impossible to introduce liquid 
nourishment, inter-dental splints of gutta-percha should be employed. 
In some instances it. will be necessary to unite the fragments by silver- 
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wire sutures. The sutures usually require to be removed after union is 
secured. 

A patient with a fractured jaw should not be allowed to talk, and, 
when in bed, should be required to rest in the dorsal decubitus, so as not 
to press laterally upon the injured bone. 

The prognosis is usually favorable. Fixation by ossification occurs 
in from two to five weeks. In some cases later, while in a small number, 
in which proper treatment has been delayed, or the character of the 
injury severe, or the condition of repair in the patient unfavorable, 
union is delayed or fails utterly. In instances of delayed union fixation 
should be faithfully tried. If this fails, and the function of the jaw is 
seriously impaired, the point of fracture should be exposed by incision, 
the broken edges scraped, one or two holes drilled through each frag- 
ment, one fourth of an inch from the edges, and fixation secured by 
means of silver wires. 

Fracture of the cartilages of the larynz is of rare occurrence. Sim- 
ple fracture heals without retentive apparatus, quiet being the chief indi- 
cation. The prognosis is grave in proportion to the danger of asphyxia 
from inflammatory swelling or emphysema. When the force has been 
great, and the comminution extensive, death may occur from shock or 
other complication before asphyxia from occlusion of the trachea super- 
venes. When this last danger is threatened, tracheotomy should be per- 
formed early. 

When the os hyoides is broken, the fragment, if displaced or driven 
through the soft tissues, may be brought into position by introducing 
one finger into the mouth and pressing with 
the other hand from without. It is scarcely if 
possible to retain the ends in apposition, ‘hy 
and fibrous union is apt to occur. The ac- ye ; 
cident is rare, is not dangerous, and the 0 PO Te 
prognosis consequently favorable. 

Clavicle.—The clavicle is, next to the 
radius, more frequently the seat of fracture 
than any other bone. In children the frac- 
ture is rarely complete, and consequently 
overlapping is not met with, as is the rule 
in adults. The break occurs, in a large 
majority of instances, in the middle third, 
i.e., in that portion of the bone between 
the attachments of the trapezius and sterno- 
mastoid muscles. This fracture may be 
caused by direct violence, or by indirect | 
force, as a fall upon the shoulder or the (Oy 
extended arm. 

The character of the displacement is 
shown in Fig. 355. The inner fragment is held in position by the mas- 
toideus muscle, and is prevented from being carried upward by the costo- 


clavicular ligament. The weight of the arm and shoulder drags the 
26 
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outer fragment downward, while the contractions of the pectoralis major, 
latissimus dorsi, and subclavius muscles carry it toward the middle line 
of the body, beneath the inner fragment. In rare instances the displace- 
ment is the reverse. 

4 The diagnosis rests upon loss of 
FE function, pain at the seat of lesion, 
possibly crepitus, loss of symmetry, 
shortening, and recognition of dis- 
placement by palpation. 

The prognosis is good as to resto- 
ration of function, although in com- 
plete fracture, overlapping and a cer- 
tain amount of permanent deformity 
and shortening are almost inevitable. 

Treatment.—In complete fracture 
overlapping of the fragments may 
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ar ae A ie be corrected, and the ends brought 
f° into apposition, by first carrying the 
i arm and shoulder backward, and 


Fig. 356.—The first <trip. i eat 
then elevating the shoulder. This is 


the principle involved in Prof. Sayre’s excellent method of treating this 
lesion, which is as follows: Cut two strips of strong adhesive plaster 
(moleskin is preferable) about three inches wide and several feet in 
length. Just above the elbow of the arm on the injured side, one strip, 
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Fie. 857.—Sayre’s dressing for fractured clavicle. Fie. 858.—Back view. 
ront view. 


with adhesive surface nearest the body, is passed around the arm and 
secured with a safety pin, so that it will not constrict the member (Fig. 
356). The hand is now laid over the middle of the sternum, the shoulder 
elevated, and the elbow carried well backward by an assistant, while the 
operator carries the plaster directly around the body by the back, fasten- 
ing it snugly to the integument. The second strip is split near its mid- 
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dle for about three inches, for the accommodation of the elbow, and is 
applied along the forearm and over the shoulder of the sound side, and 
obliquely around the back to the same point (Figs. 357, 358). A wad of 
absorbent cotton should be placed in the axilla of the affected side, and 
between the hand and the sternum. ‘The plasters should be stitched 
or fastened securely with safety pins. 

A convenient and effective ready method is that of Prof. Moore, of 
Rochester. A strip of sheeting, eight inches in width and three yards 
long, is held near its center across the palm of the operator, who, for 
the left clavicle, grasps the elbow of this side from behind. That end 
of the strip which is next the patient’s body is passed between the arm 
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Fie. 859—Moore’s method. Fie. 360.—Moore’s method. 


and chest, then up in front of and over the clavicle of the injured side, 
obliquely across the back, under the opposite axilla, thence across the 
right clavicle, and over this to the back. 

The opposite end is passed to the front of the arm at the elbow, be- 
tween the first strip and the arm, and is then carried around the back. 
An assistant now carries the elbow backward and upward, and, while 
held in this position, the bandage is tied, sewed, or pinned. <A sling 
to support the forearm is added. This is practically a figure-of-8 
bandage around the elbow of the broken side and the shoulder of the 
sound side. The hand is carried across the chest, slightly elevated, and 
is held in a sling. Safety pins are inserted at the points of crossing 
(Figs. 859, 360). 

In incomplete fracture, and in children, especially during the summer 
months, when the plaster tends to produce irritation of the skin, Vel- 
peau’s method is preferable. (See Dislocations.) 

Any form of apparatus should be worn at least four weeks. 

_ The scapula is almost always broken by direct violence. It is 
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thought to have been fractured in a few instances by muscular action 
alone. 

Acromion Process.—The acromion process is usually broken by a 
fall on the shoulder or a blow received from above. The fracture may 
occur anterior to, through, or behind the acromio-clavicular articulation, 
The diagnosis is evident from crepitus, preternatural mobility, and de- 
pression of the outer end of the clavicle. The treatment is to bend the 
forearm at a right angle to the arm, and throw a roller under the forearm, 
at the elbow, and over the clavicle and shoulder of the affected side, fix- 
ing the head of the humerus in the upper part of the shoulder joint and 
lifting the acromion into its place. 

Coracoid Process.—W hen this process is broken the tendency to dis- 
placement is downward, owing to the action of the pectoralis minor, 
coraco-brachialis, and short head of the biceps. Unless the fracture is 
anterior to the attachments of the coraco-clavicular ligaments, or unless 
these have been detached, the displacement can only be limited. 

Treatment.—Place the hand of the injured side on the opposite shoul- 
der, and apply Velpeau’s bandage as for fracture of the clavicle. The 
prognosisis good, although fibrous union is the rule. 

Fracture of the glenoid process—that is, through that portion of the 
scapula between the glenoid fossa and the anterior portion of the base 
of the coracoid process—has not yet been noted. Several instances are 
recorded, however, of fracture which, while anterior to the base of the 
acromion, included the base of the coracoid process. 

Treatment.—F lex the forearm at right angles to the arm, and carry 
it across the chest, leaving the humerus parallel with the axis of the 
body. Lift the humerus directly upward against the coraco-acromial 
ligament, place a pad in the axilla, and carry a roller around and under 
the forearm, at the elbow, and over the shoulder of the same side. 
Every other turn should be carried horizontally around the body. By 
this means the head of the humerus keeps the fragment in position. 

Fracture of the spine of the scapula is rare, but below this it is of 
more frequent occurrence. Velpeau’s bandage, or any method which 
will give the minimum of discomfort and the greatest degree of rest, will 
be most successful. 

Humerus.—Fracture of the humerus occurs most frequently in its 
lower third, while the proportion of fractures in the middle and upper 
thirds is about equal. 

In the upper third this bone may be broken through the anatomical 
neck ; just below this line, through the tuberosities ; immediately below 
the tuberosities (the surgical neck); or through the shaft. It may also 
be fractured longitudinally, with separation of the tuberosities. 

Fracture of the anatomical neck, or intra-capsular fracture, is rare. 
It is caused by a blow or fall directly on the shoulder. 

Diagnosis.—There may be crepitus. If the shoulder is fixed and the 
humerus grasped below and up to the tuberosities, and crepitus is felt 
by moving the head against the glenoid cavity, the character of the 
injury 1s evident. If impaction into the shaft has occurred, crepitus 
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will be absent, but shortening will be ascertained by careful measure- 
ment. 

Bony union after intra-capsular fracture is rare, unless impaction has 
occurred. Osteo-arthritis may result, rendering exsection of the joint 
necessary. 

Fracture through the tuberosities occurs also from direct violence. 
The symptoms closely resemble those of the variety just described. The 
prognosis is more favorable, since bony union is the rule. Prognosis as 
to freedom of motion should be guarded, since exostosis may result to 
such an extent as to interfere with the usefulness of the arm. 

Fracture through the surgical neck is of far more frequent occurrence 
than the intra- or extra-capsular fractures at the anatomical neck. It 
may result from direct violence, although not 
infrequently a fall upon the hand or elbow may 
produce it. The bases of the tuberosities are 
rarely involved in fracture of the neck in adults 
—except in the young, when separation at the 
epiphysis may occur. In the middle.aged and 
old the point of fracture is usually about one 
inch below the tuberosities. 

Displacement may occur in any direction, 
although asa rule it is not extreme. The tend- 
ency of the lower fragment is to be drawn up- 
ward by the deltoid and triceps, inward by the 
pectoralis major and latissimus dorsi, and wp- 
ward and inward by the short head of the biceps 
and the coraco-brachialis (Fig. 361). ee ue 

Longitudinal Fracture.—This form of frac- _ ism of displacement in fracture 

> ae of the surgical neck of the hu- 
ture, though rare, occurs from direct injury. merus. (After Gray.) 
The split usually runs through the head of the 
humerus and along the bicipital groove, resulting in a separation of the 
greater tuberosity from the shaft. The bone will be found to be flattened 
and wider than normal, while a deep groove marks the line of cleavage. 
The prognosis is unfavorable as to restoration of function. 

Differential Diagnosis.—In dislocation of the shoulder joint there 
is always abnormal immobility ; the muscles of the shoulder and arm 
are rigid; a measurement over the acromion and around through the 
axilla will be at least one inch greater than on the non-dislocated side ; 
the head of the bone will be felt out of its normal position ; if the hand 
of the affected side is laid upon the opposite shoulder, the elbow ean not 
be made to touch the chest wall. 

In fracture without impaction, crepitus and shortening ; more or less 
pain on motion; mobility free; the circumference not increased ; the 
head of the bone in position ; with the hand of the affected side upon 
the opposite shoulder the elbow drops to the chest. With impaction, 
all of these symptoms except crepitus. 

Treatment. —Reduction of displacement is usually affected by exten- 
Sion from the flexed forearm, the shoulder being fixed by traction in the 
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opposite arm, or by a sheet carried around the body, just under the 
axilla. In the first manceuvre it is usually best to hold the arm at right 
angles to the body, and, continuing the extension, to bring it down par- 
allel with the chest, in which position it is to be fixed. To this is added 
direct manipulation of the fragments. The choice of dressings may be 
made between plaster of Paris and a cup-shaped splint of gutta-percha, 
sole leather, or bookbinder’s board. Properly adjusted, either of these 
materials will suffice. 

In the treatment of fractures in general, with the exception of cer- 
tain fractures which will be separately considered, plaster-of-Paris immo- 
bilization gives the greatest satisfaction. After the bones have been 
placed in apposition, and while extension and counter-extension are 
being made, a canton-flannel roller, or an ordinary muslin bandage, 
should be applied over a single layer of cotton batting, which is placed 
next the skin. Compression of this bandage, and of the plaster-of-Paris 
bandage which is to follow, should ‘be snug, yet not very tight. The 
tendency of the tissues under the bandage is to become smaller, and it 
will be found, within a few days after application of the plaster of Paris, 
that this will appear loose, even when it has been tightly applied. The 
danger of swelling as a complication of ordinary fractures does not con- 
tra-indicate the use of gypsum. It may be applied immediately upon 
receipt of the injury, and it is not necessary or advisable to wait to see 
how much swelling is going to occur in the limb. If the proper precau- 
tions are carried out, no harm will ensue. It has been my practice, 
almost without exception, in fractures of the humerus or lower portion of 
the thigh or of the legand back, to apply the plaster at once. As soon as 
it sets, I immediately spilt it from one end to the other down to the 
flannel bandage which envelops the cotton batting and the limb. As the 
plaster is accurately applied, and is stiff, no displacement of the frag- 
ments can occur; and should swelling take place in the absence of the 
surgeon, it is a simple matter for any one to insert a pair of scissors 
and divide the flannel bandage which alone constricts the limb. In this 
way no amount of swelling can produce gangrene. The plaster-of- 
Paris dressing should be one eighth of an inch thick, or more. The 
limb should be held in perfect apposition by extension and counter-ex- 
tension until the plaster hardens. This dressing is usually left on from 
four to six weeks, and longer in old persons. When the limb atro- 
phies to such an extent that the dressing becomes loosened, a strip, half 
an inch wide or more, and for the entire length of the dressing, may be 
removed from the plaster dressing, and the whole more tightly adjusted 
by an ordinary roller outside. 

If a shoulder cap is to be applied, a pattern is first made by cutting 
a piece of paper to fit over the shoulder and down the arm. It should 
be large enough to spread over a part of the scapular and pectoral region 
and to embrace two thirds of the circumference of the arm. The paste- 
board, gutta-percha, or leather is cut to correspond to this, and is im- 
mersed in hot water until it is soft and pliable, when it is lined with a 
thin layer of absorbent cotton and molded over the arm and shoulder, 
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where it is secured by a roller, applied as above. The inner side of the 
arm is protected by cotton or cloth. The forearm and hand should be 
bandaged and held in front of the ensiform cartilage by means of a 
sling. If the dressing becomes loose, an additional roller should be 
applied. Any dressing for this fracture should be worn continuously 
for at least four weeks. In order to prevent contraction of the biceps, 
it will be advisable to fully extend the forearm every two or three days. 

Fracture of the shaft of the humerus near the head of this bone is, 
in a certain proportion of cases, complicated with dislocation. It is be- 
lieved to occur as a result of falling upon the hand or forearm while the 
arm is in abduction. I have met with two instances in which this oc- 
curred, and in both cases the patients had fallen with great violence upon 
the injured side. The fracture usually occurs at the surgical neck. The 
first case was in the practice of Dr. Charles McBurney, during his tempo- 
rary absence. The patient, a heavily built man, was thrown from his car- 
riage. Under an anesthetic it was discovered that fracture existed at the 
surgical neck, with dislocation of the head of the humerus beneath the 
coracoid process. Fourteen days after the accident Dr. McBurney oper- 
ated upon the patient by an original method, which was eminently suc- 

_cessful. An incision was made on the outer aspect of the upper frag- 
ment, a good-sized hole drilled in this, and a stout, blunt hook inserted, 
strong traction being made upon the upper fragment in the proper direc- 
tion; the arm and forearm were carried up nearly at a right angle to the 
body, and with the hook inserted in the bone and the fingers on the 
humerus vigorous traction was made. The effort required was very con- 
siderable, but no change of direction was needed, reduction being accom- 
plished at the first attempt. The fractured surfaces were then brought 
into apposition, but not wired, an aseptic dressing applied, sterile gauze 
and plaster of Paris over all. 

The second case came under my care at the Polyclinic Hospital. The 
patient was a woman, forty-seven years of age, who stated that she had 
had a fall two weeks previously, and had been unable to use her arm 
since the accident. A diagnosis was made of dislocation of the right 
shoulder, with fracture of the humerus at the surgical neck. I proceeded 
to carry out the operation suggested by Dr. McBurney, following exactly 
the same method and using his instrument, but no amount of force I 
could apply in any direction would carry the displaced head into the 
glenoid fossa or the capsule. The head of the bone was immovably 
fixed, and I was compelled to exsect the upper fragment. I learned later 
that this patient had had an accident of a like character one year before, 
and that the dislocation I was dealing with was an ancient one ; the last 
accident evidently had fractured the bone which had been dislocated in 
the first. 

Fractures of the shaft of the humerus, although chiefly caused by 
direct violence, are not infrequently the result of a fall on the hand or 
elbow, and may, in rare instances, be caused by muscular action alone. 
The displacement, which is usually not marked, will in great part be de- 
termined by the direction of the line of fracture. If the break is above 


the insertion of the deltoid, while the lower fragment is drawn upward 
by the deltoid and the long muscles extending from the scapula to the 
elbow, the upper fragment is apt to be 
drawn toward the thorax by the pec- 
toralis major and minor and latissimus 
dorsi muscles (Fig. 361). If the break 
is below the deltoid tubercle, the dis- 
placement and overlapping will, in gen- 
eral, follow the obliquity of the frac- 
ture. The lower fragment is apt to be 
drawn behind the upper longer piece. 

A not infrequent complication of 
fractures of the shaft of the humerus 
is the injury to one or more of the 
nerves which are in intimate relation to 
the bone. The musculo-spiral nerve is 
most frequently involved. A number 
of instances have come under my obser- 
vation in which paralysis of the exten- 
sor muscles (wrist drop) has followed Ki 
injury to this nerve by fragments of 46. 362.—Apparatus for fracture of the hu- 
bone at the time of fracture, or by CAfior Henney ne above the condyles. 
pressure of the callus which is thrown i 
out. If a nerve has been injured at the time of fracture—that is, if 
paralysis be present—it would be advisable to cut down upon the seat 
of fracture and determine whether the nerve has been sufficiently in- 
jured to demand suture. In two instances I have had to cut down and 

chisel away the callus around the nerve, in 
a( one case making a section of the nerve with 
resuture. 

The treatment is practically the same as 
that just given. If the cup-shaped splint is 
used it should be made longer, and an extra 
short, narrow, internal splint may be added 
(Fig. 362). The plaster-of-Paris dressing is to 
be preferred. 

Fracture at the’condyloid extremity of the 
humerus may be divided into: 1, transverse 
fracture above the condyles, caused by vio- 
lence applied to the elbow ; 2, epiphyseal sep- 
aration (on a plane lower than the above); 3, 
transverse fracture, with a longitudinal split 
into the joint (inter-condyloid) ; 4, fracture of 
Fie. 363.—Showing mechanism of the external condyle; 5, of the internal con- 

displacement in fracture above ; 

the condyles. (After Gray.) dyle; 6, of the external epicondyle; 7, the 

internal epicondyle. 

In transverse fracture above the condyles the obliquity is usually 
from behind forward and downward (Fig. 363), the inferior short frag- 


368 A TEXT-BOOK ON SURGERY. 


na 


i 
FRACTURES. 369 


ment being carried up behind the longer. When the lower fragment is 
split into the joint, the displacement is the same. 

In epiphyseal separation the displacement is not great, unless the cap- 
sule is badly torn, as a result of extreme violence. 

The treatment of these varieties of fractures is the same—reduction 
by extension and counter-extension, holding the fragments as well in 
position as possible, placing the forearm in supination at an angle of 90° 
with the humerus (right angle), and enveloping the member with plaster 
of Paris from the axilla to the end of the metacarpus. Experience has 
taught that passive motion should not be attempted during the process 
of repair, it being better to wait four or six weeks, until union has oc- 
curred, before allowing motion. 

The internal condyle is broken much more frequently than the exter- 
nal. It is more prominent, and, in the act of falling backward, the arms 
are thrown out from the body in such a manner that the inner condyle 
first receives the force of the fall. The fracture may be confined to the 
tip (extra capsular), or it may include a portion of the internal epicon- 
dyle, and lead into the joint through the trochlear surface. 

In treating fracture of the internal condyle, the same angle is ad- 
visable, with the forearm so placed that the thumb is upward (semi- 
pronation). 

Fracture of the external condyle is of rare occurrence. The line of 
cleavage usually commences about the middle of the external condyloid 
ridge, and runs obliquely to the articular surface, in the groove between 
the radial eminence and the trochlear surface, or through the center of 
this surface. The diagnosis is determined by the crepitus, degree of mo- 

bility of the fragment, and by the partial loss of 
function of the extensor or flexor muscles (as the 
outer or internal condyle is affected). 

For the external con- 
dyle, plaster of Paris 
should be applied, as for 
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the forearm in supination. Fie. 365.—Fracture of eminentia 


; “he capitata and external condyle 

Fig. 364.—Double condyloid or Separation of the epl by force transmitted along 

T-fracture of the humerus. condyles is of rare occur- the radius from a fall on the 
(Helferich.) hand. (Helferich.) 


rence, and demands no 
especial mention. The indications for treatment are similar, and the 
prognosis more favorable than for fracture of the condyles. 

In all of these fractures at or near the elbow the surgeon should pro- 
tect himself always by the most guarded prognosis. On account of the 
formation of callus, or even the slightest displacement of the fragments, 
the articular surfaces and the relations which the various bones at the 
elbow bear to each other are so changed that motion in this complex 
Joint is more or less permanently impaired, and a perfect result is prac- 
Ueally impossible. I have seen a considerable number of cases in which 
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the eminentia capitata of the humerus, upon which the head of the 
radius articulates, has been broken loose, taking with it, as a rule, a 
part of the external condyle, as the result of a fall upon the outstretched 
hand, the force applied to the hand being imparted through the radius 
to the eminentia capitata. The callosities in these fractures are, as a 
rule, extensive and the deformity 
well marked. The term “‘ gunstock 
fracture” has been applied to this 
injury. 

Forearm — Ulna. — Fracture of 
the olecranon process usually occurs 
as a result of a fall on the elbow, 
when the forearm is in strong flex- 
ion. It is occasionally caused by 
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Fia. 366.—Displacement of the upper fragment in 


contraction of the triceps. The line 


_of fracture is most frequently at the 


epiphyseal junction. The displace- 
ment is upward, in the line of the 
triceps (Fig. 366). 


The diagnosis may be determined 
by loss of function, crepitus, which 
may be obtained when the forearm is fully extended, or by appreciation 
of the separation of the two fragments. 

Treatment.—Extend the forearm to the fullest degree consistent with 
comfort. Make a soft-board splint, two or three inches wide, and long 
enough to extend from within two 
inches of the carpus to the same 
distance from the axilla. Cut a 
deep notch on either side, three 
inches below the level of the line of 
fracture. Pad the splint with bat- 
ting, making it twice as thick in the bend of the elbow as elsewhere, and 
wrap it with a roller. Lay the splint on the anterior surface of the arm 
and forearm, and secure it near the ends by several turns of the roller. 
Next, take a flannel bandage (on account of its elasticity), and, com- 
mencing below, cover 
the forearm and splint 
by circular turns until 
the notch is reached, 
at which moment the 
roller is carried well 
above the upper frag- 
ment, around the pos- 
terior aspect of the 
arm, and down again, to be secured in the notch on the opposite side of 
the splint. This oblique turn is repeated until the fragments are in 
apposition, when the whole is secured by as many circular turns as are 
needed (Fig. 368). Within a week the fracture should be inspected, by 


fracture of the olecranon. (After Gray.) 


Fic. 367.—Hamilton’s olecranon splint. (After 
Hamilton.) 


Fic, 368.—Hamilton’s dressing for fracture of the 
olecranon. (After Hamilton.) 
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removing a portion of the dressing, and additional turns applied if any 
separation has occurred. After five or six weeks the splint should be 
removed, and careful passive motion made, while the fragments are sup- 
ported by the operator. The union is apt to be ligamentous. 

Fracture of the coronoid process is exceedingly rare. The diagnosis 
is difficult—often impossible. If the lesion is strongly suspected, secure 
quiet by applying a splint in extreme flexion. 

Fracture of the ulna, in its shaft, occurs in the effort to ward off a 
blow, or as a result of a fall directly upon the bone. 

The diagnosis is usually not difficult, even when displacement is slight. 
In suspected fracture of one of the bones of the forearm, if compression 
be made by grasping both bones at a point remote from the suspected 
break, and pain or abnormal mobility be caused at that point, the diag- 
nosis of fracture is fairly clear. If crepitus is obtained, all doubt is dis- 
sipated. 

Displacement of the upper fragment is always slight. The lower may 
be drawn toward the radius by the pronator quadratus. The obliquity 
of the cleavage, and the direction of the force which produced the lesion, 
will almost always determine the displacement. 

Radius.—F¥racture of the radius above the bicipital tuberosity is one 
of the rarest forms of injury, and, when present, is with great difficulty 
recognized. The cause is direct violence. Displacement of the upper 
fragment will be slight, unless the fracture is complicated with a disloca- 
tion at the radio-humeral joint. The action of the biceps will tend to 
draw the lower fragment forward. The best position for treatment is to 
flex the forearm on the arm, with the palm turned upward, and to apply 
an anterior splint, wider than the arm, and provided with an interosse- 
ous pad. If the displacement forward is extreme, a compress may be 
employed. 

Fracture of the radius between the bicipital tuberosity and the in- 

sertion of the pronator radii teres is also usually from a direct blow, 
although it may result from a fall 
on the hand, or from muscular ac- 
tion.* While the obliquity of the 
line of fracture will in great part 
determine the displacement, the 
tendency is for the lower fragment 
to be carried toward the ulna by 
the conjoined action of the prona- od a 
Hr quadratus and pronator radii "*,)¢)_Disvlecement of the fragments ip fracture 
teres muscles, while the upper frag- 
Ment is rotated outward by the biceps. When the bone is broken below 
this point the lower fragment tends toward the ulna. The upper may be 
held out by the biceps, or carried toward the ulna if the pronator radii 
teres is contracted (Fig. 369). 

Treatment.—The position which renders the approximation of the 
fragments most easy is that of supination; but in this position the two 


* Packard, in Ashhurst’s “ Encyclopedia,” vol. iv. William Wood & Co., New York. 
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bones are almost in apposition, and the danger of osseous union between 
them, with loss of lateral motion, is increased. For this reason it is safer 
to fix the limb halfway between supination and pronation (with the 
thumb pointing upward). (The application of the splint is the same as 
for fracture of both bones.) 

Fracture at the Carpal End of the Radius.—Fracture through the 
cancellous expansion of the lower end of the radius is the most frequent 
of all fractures ; that of the clavicle next in order. The line of fracture 
is in general transverse, and within one inch of the articular surface, 
being usually nearer the anterior margin of the articular surface, and 
running obliquely upward, on to the dorsal aspect of the bone, at a dis- 
tance varying from one fourth to one inch above the posterior lip. In 
very exceptional instances the posterior lip or rim is split off, the line of 
fracture leading from the articular surface upward, on to the dorsal 
aspect of the bone (Barton’s fracture). The styloid process is also ocea- 
sionally broken off, or, when the violence of the fall is great, the bone 
may be split in its long axis by the first impact of the carpus, and after- 
ward transversely fractured by the forced extension and strain on the 
anterior ligaments. 

Though a fall on the back of the hand has been known to produce a 
transverse fracture of the cancellous expansion of the carpal end of the 
radius in a few instances, in the vast majority of cases the force is first 
received upon the palmar aspects of the fingers and the palm, with the 
hand in forced extension. 

The mechanism of this lesion is this: In the act of falling, the hand 
is thrown out, and the force of the fall is received first upon the palm, 
and chiefly upon the anterior extremity of the metacarpus, whence it is 
transmitted backward to the carpus, and to the anterior radio-carpal 
ligaments. As the extension is continued, the strain on this ligament is 
increased, until the bone begins to yield on its anterior aspect, close to 
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Fig. 370.—Displacement of fragments in Colles’s fracture. (After Gray.) 


and parallel with the radial attachment of the ligament, and, as the force 
is continued, the line of fracture travels upward and backward. The 
same force which produced the fracture by forced extension and impact 
of the body will, if continued, produce the usual displacement, causing 
the lower fragment to ride backward upon the upper, and frequently 
causing impaction of the compact posterior rim of the upper, into the 
spongy substance of the lower fragment (Fig. 370). With the upward 
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displacement of the lower fragment, the strong fibrous band spread over 
the dorsum of the radius at its carpal extremity, the function of which 
is to hold the extensor 
tendons in position, is 
torn loose, and frequent- 
ly raised half an inch 
or more as it is contin- 
uous upward with the 
periosteum of the radius 
(Fig. 371). It Sie this Fre. 371.—Colles’s fracture, showing the fibrous band which 
band of fibrous tissue, prevents reposition. 

together with the par- 

tial impaction of the fragments, which makes reduction difficult, and in 
some instances impossible, by direct extension and counter-extension. 

Treatment.—W hen, after careful examination, there is found any 
degree of displacement of the lower fragment, upward and backward 
upon the upper, proceed as follows : 

With the back of the patient’s hand turned upward, the operator 
with one hand grasps the forearm in such a way that, while the radius 
is firmly held, the thumb is immediately above the line of fracture. 
With the other, the hand of the patient is grasped so that his (the sur- 
geon’s) thumb (or index finger, if preferred) presses firmly upon the 
back of the lower fragment. The hand is now carried strongly back 
toward the dorsal aspect of the radius (forced and extreme extension), 
and while in this position the lower fragment becomes unlocked, and 
may be pushed into place by the thumb, while at the same time the 
hand, under strong extension, is carried into the straight position. If 
this manceuvre fails it should be repeated, and under ether if there is 
great pain or muscular resistance. Too much stress can not be laid 
upon this. The cause of so much deformity after this accident is in 
Many cases due to imperfect reposition. If no displacement exists, ex- 
tension or the employment of any force is contra-indicated. Surgery 
isindebted to Prof. L. E. Pilcher, of Brooklyn, for his contributions to 
this important subject. 

In many instances, however, deformity will inevitably remain. The 
shortening which may result from the accident, or, in the young, the 
injury to the epiphysis, which may retard the growth of the bone in its 
long axis, causes a deflection of the hand to the radial side, and an ab- 
normal projection of the styloid process of the ulna. When, as in some 
exceptional instances, the radio-ulnar ligaments are torn, and, as de- 
scribed by Prof. Moore, of Rochester, the tendon of the extensor carpi 
ulnaris is displaced, the tendency to deformity is even greater. When 
proper reduction is obtained, any dressing which keeps the parts at rest 
will secure a good result. 

The ffiapmosis of Colles’s fracture is not difficult. The silver-fork de- 
formity which results from the backward and upward displacement of 
the lower fragment, the history of the accident, and pain at the seat of 
injury point to the character of the fracture. Crepitus may not always 
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be elicited ; the hand is directed toward the radial side, and the styloid 
process of the ulna is unusually prominent. After reduction ‘has been 
accomplished, a most satisfactory dressing is a snugly fitting gauntlet of 
plaster of Paris, extending from the metacarpo-phalangeal articulation 
to six inches above the wrist (Fig. 372). The patient should be advised 
to move the fingers of the affected side a number of times daily, in order 
to prevent adhesions of the tendons to their sheaths. If plaster of Paris 
is not at hand, a padded posterior splint of light board or heavy paste- 
board may be placed from the end of the metacarpal bones back near 
to the elbow, with a short anterior splint, extending halfway in the 
palm of the hand, snugly adjusted with a roller bandage or adhesive 
plaster. An extra wad of cotton placed between the splint and the dor. 
sum of the metacarpus fixes the hand in semi-flexion, in which position 
the extensor tendons are kept tense and aid in preventing redisplacement 
of the lower fragment. 


Fie. 372.—Plaster-of-Paris dressing for Colles’s fracture. 


Fracture of the styloid process, and longitudinal fracture, should be 
treated by the gypsum dressing. 

In fractures of both bones of the forearm proceed as follows: Prepare 
two splints of thin board, one, the posterior, to extend from within one 
inch of the olecranon to the ends of the fingers; the anterior to extend 
from the elbow to the carpus; both wider than the forearm at every 
point. Pad these with some soft material, considerably thicker in the 
' center than elsewhere, to serve as an interosseous pad. Wrap each splint 
with a bandage to hold the padding in place. An assistant grasps the 
patient’s hand and arm above the elbow, and, with the forearm at a right 
angle to the humerus, held in a position halfway between supination 
and pronation, makes steady extension, while the operator makes a care- 
ful reposition of the fragments. Apply the splints so that the interosse- 
ous pads will push the muscles down and between the radius and ulna. 
Then fasten them by a bandage made tight enough to prevent slipping. 
If, in the course of a few days, the dressing becomes loosened, it can be 
tightened by applying an additional roller. The forearm is carried in 4 
sling. The treatment should be continued for about four weeks, when 
passive motion at the elbow, and supination and pronation, should be 
made, and the dressing readjusted for another week. This simple dress- 
ing is sufficient for all fractures of one or both bones of the forearm 
(excepting Coiles’s or Barton’s). 
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Compound fractures of the bones of the forearm require fixation by 
this method, and the security of open wounds, free drainage, and strict 
antisepsis. 

Carpus—Metacarpus—Phalanges.—Fractures of the carpus occur 
from great and direct violence, being almost invariably compound. The 
treatment should be fixation, rest, and drainage under antiseptic precau- 
tions. | 

The metacarpal bones may be broken by direct violence or by blows 
or falls on their distal ends. This fracture is not uncommon with boxers. 
I had under observation three brothers, professional pugilists, each of 
whom had a metacarpal fracture, and one of whom had also a fracture of 
the radius, all received while sparring. In the young, in rare instances, 
separation may occur at the epiphyses, which are at the phalangeal ex- 
tremities of the metacarpal bones of the fingers, and at the carpal ex- 
tremity for that of the thumb. The fracture of a metacarpal bone, 
broken by indirect violence, is usually situated in its middle. The acci- 
dent is recognized by pain, displacement, or crepitus. The treatment is 
reduction by extension and counter-extension, with direct manipulation 
and the application of an anterior splint, padded and arched so as to fill 
the concavity of the palmar aspect of the bone, and to extend to the 
end of the finger. A posterior splint is also applied, both fastened by a 
roller. The danger is from fixation of the extensor tendon as a result 
of inflammation. Passive motion of the finger every day will prevent 
this result. In epiphyseal separation the treatment is the same but the 
prognosis is not so favorable. 

Fractures of the Phalanges.—In the treatment of fractures of these 
bones the same principles are involved as for the metacarpus. ‘The chief 
precaution is to prevent stiffening of the finger from adhesion of the 
tendons to their sheaths. Passive motion should be made as early as the 
sixth day. 

The Sternum—Ribs— Vertebra.—The sternwm may be broken by 
direct or indirect violence. In recent cases reposition may be effected by 
pressure, or by lifting with an elevator. In the treatment of these cases 
the most perfect quiet should be enforced. 

Fracture of the ribs or of their cartilages may result from (1) indirect 
violence, as a blow upon the sternum; (2) from a direct, injury ; or (3) 
from muscular contraction. 

The longer ribs are most liable to fracture. When the force is applied 
to the sternum, the break most frequently occurs at or just anterior to 
the middle of the bone. 

The displacement is usually slight. Hemorrhage from division of the 
intercostal vessels is one of the immediate dangers, while localized inflam- 
mation of the parietal pleura is inevitable. The diagnosis will depend 
upon pain, elicited by pressure on the bone at a point remote from the 
fracture, and occasionally by a peculiar click or crepitus felt by the hand 
applied over the lesion during a full respiratory act. The respiratory 
movement is less free upon the affected side. 

Treatment.—Fixation of the chest wall, as far as is possible, is the 
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indication in treatment. To this end, the affected side should be shaved, 
and adhesive strips, cut one inch and a half in width and long enough to 
reach from the sternum to the vertebral spines, are tightly applied, ex- 
tending far enough above and below the broken rib to cover the three or 
four adjacent bones. The strips should overlap about one half of their 
width. . 

The body of a vertebra may be broken by indirect violence, as a fall 
from a height, the patient striking on the head, feet, or buttocks, or the 
bone may be crushed by extreme flexion or extension (occasionally due 
to muscular action), or by direct injury, with or without penetration, 
The character of the injury, the displacement of the spines, pain, and 
symptoms of pressure upon the cord or nerves will lead to a correct 
diagnosis. 

The treatment of fractures of the vertebral column has attracted much 
attention within recent years. In 1896, before the Surgical Section of 
the American Medical Association, I gave my personal experience in 
surgery of the spinal cord, embracing a number of cases of fracture of 
the vertebra with compression, which had come under my observation. 
Among them was the case of G. W. 
V., male, thirty-one years of age 
(Fig. 373), who, April 19, 1888, while 
working at the bottom of an elevator 
shaft, was struck by the descending 
car on the head and shoulders and 
violently doubled over forward, re- 
sulting in fracture of the eleventh 
and twelfth dorsal and first lumbar 
vertebrae. There was immediate par- 
aplegia, the bladder and rectum be- 
ing involved in the paralysis. For 
six months he remained helpless in 
bed without treatment. At the end 
of this time I saw him. He was still 
suffering from paraplegia from the 
navel down, and could not control 
his bladder, which overflowed unless 
he was catheterized, nor his bowels, 
which moved involuntarily. I treat- 
ed him with forced extension, using 
a plaster-of-Paris apparatus which I 
devised. and which he wore for more 
than a year. It consists of a zone or girth of plaster of Paris which, 
snugly applied, extends from the point of fracture up to the axilla, and 
of a second zone, the upper margin of which is at the point of fracture 
and catches on the expansion of the hips below. Into these zones, at 
three different and equidistant points, are placed iron staples, worked 
into the plaster dressing. When the plaster hardens, extension bars are 
placed in the staples, and these by key and ratchet lengthened, thus 


Fie. 378.—Fracture of the vertebre. Case of 
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forcibly lifting the superincumbent weight from the point of fracture. 
He improved gradually under this treatment, and now, nearly ten years 
after the accident, is able to walk with the aid of a cane, but has a 
shambling gait, has not recovered the function of the bladder, and is at 
times troubled with trophic sores over‘the sacrum. 

There were two cases of fracture of the cervical vertebra, in one of 
which, as a result of a fall upon the back of the head, the fifth cervical 
vertebra was crushed and the spinal cord divided at this level. Paraly- 
sis from the level of the nipples down immediately followed, and symp- 
toms of interference with the phrenic nerves. Four days after the 
injury I removed the lamine and spines of the fourth, fifth, and sixth 
cervical vertebree. The fifth was fractured near the junction of the two 
laminz with the bifurcated spine. One side of the fractured lamina 
had been driven forcibly into the substance of the cord, crushing it 
completely, but without penetrating the dura. On opening the latter, 
the cord was found to be pulpified, but there was no hemorrhage. The 
patient was not improved by the operation, and died eight days later 
from respiratory failure, due to ascending degeneration of the cord, 
which involved the phrenic nerve. Hypostatic pneumonia developed. 

In the second case the seventh cervical was the seat of fracture. 
The patient was admitted to Mount Sinai Hospital on October 9, 1895. 
The arms were slightly involved in the paralysis, which was complete 
from the lower portion of the scapula down. He was placed in bed on 
the back, and extension applied to the chin and counter-extension to the 
legs. He was profoundly disturbed as to temperature, respiration, and 
pulse—to such an extent that operation was not deemed safe. The chart 
for October 12th, the third day after admission, is as follows. The 
temperature was taken in the rectum: 


OcTOBER 12TH. Temperature. | Respiration. Pulse. 

RUMEN ee Te Nae Als ie gids stele sccm eae s see 96°0° 12 42 
EE EO ere 95°8 12 44 
oe ora Wists cid axersvs\swnsie-ma a bees 93-0 14 46 
Ee he 2 os eratele'e ee cate ee cc eeese 92°6 16 98 
TN eee el yi cc igh ode wav bys ca a senses 90°8 14 45 
eS A a 92°0° 9 42 
a 91-8° 10 36 
crc cide ce cesss. censeses 91-8° 9 30 

os pene 60 St a OG0.6 BEI Le eee a 91°8 9 30 
OS Tn eee 92-4 20 35 
i a 936° 9 38 
ei ee 95°2° 10 43 


In this case the fracture was caused by a fall downstairs, striking on 
the sacral region. On October 20th, the temperature rose to 103°, respi- 
ration 20, and pulse 55. The patient was living, seven months after 
the accident, with complete paraplegia and partial paralysis of both 
arms; there were at this date large bedsores over the sacrum, due to 
trophic disturbance. 

In one case fracture was due to a blow from a heavy stone, striking 
directly upon the spines of the tenth, eleventh, and twelfth dorsal verte- 


bre. Hight days after the injury I removed the laminz of these ver- 
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tebree, the fragments of which had been driven upon the dura, crushing 
the cord without penetrating the dura mater. No hemorrhage outside 
or inside the dura. The third day after the injury the patient expressed 
his belief that there was an improvement of motion. This was only 
temporary, however, and now, nearly a year after the operation, he has 
complete paraplegia and large trophic bedsores. 

In a second case, due to direct violence, a pistol ball with fragments 
of bone were driven into and completely divided the cord at the level of 
the junction of the third and fourth dorsal vertebree. Complete paraple- 
gia followed, and six months after the injury I removed the lamine of 
the third and fourth dorsal, together with a rim of lead adherent to 
these at the point of entrance. There was no improvement, and the 
patient died of general exhaustion eight months later. 

Included in this list are two cases in which complete paraplegia 
resulted from a fall, with no evidence of fracture, as determined by 
careful examination, and later by operative interference and removal of 
the lamine of the vertebree at the seat of arrest of function in the cord. 
In both instances the spinal cord was atrophied, having evidently under- 
gone degeneration. There was a thickening of the dura in each case 
(pachy meningitis hemorrhagica externa). Both cases perished ultimately 
from general exhaustion, and were cases in which, in all probability, 
hemorrhage occurred outside the dura from slight injury to the bodies of 
the vertebree, compression of the cord and its destruction being due to 
the hemorrhage, the clot having ultimately been absorbed. 

In one case a young man, twenty-one years of age, was thrown from 
the cowcatcher of a locomotive ; he was picked up unconscious. When 
consciousness was restored, it was found that he was paralyzed from the 
iliac spines down, including the bladder and rectum. For seven months 
he was treated by rest in bed and a plaster-of-Paris jacket. Motion 
returned to a very slight degree. Seven months after the injury I re- 
moved the lamine of the last two dorsal and first lumbar vertebrae. As 
soon as he recovered from the anesthetic it was noticed that there was 
immediate slight improvement in motion in the feet. This continued, 
and now, six years after the operation, he has fairly good use of the 
lower extremities, can flex and extend the legs and thighs, and walks 
about with a crutch and cane. 

There were several other cases of fracture with complete destruction 
of the cord, some of which were operated upon, others in which opera- 
tion was not deemed advisable. 

Of all the eight cases operated upon, only one died soon enough after 
the operation to suggest that this was a factor ‘in the fatal result. If 
properly performed, it may be considered not a dangerous procedure, 
and, in my opinion, should be done in all cases in which paraplegia, 
whether partial or complete, has followed the accident immediately or 
within a few hours, unless the injury has occurred so high up that the 
profound disturbance of respiration and pulse contra-indicates inter- 
ference. 

One of the most encouraging cases is reported by Prof. R. H. 
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M. Dawbarn, of New York, in which a girl fell from a height and was 
immediately paralyzed. Removal of the laminz was done within five 
hours of the accident. The cord was compressed by displaced bone, 
which was removed, the patient completely recovering within a few 
months, with no evidence of paralysis. Had this patient not been oper- 
ated upon, the cord would in all probability have undergone degener- 
ative changes within a short period of time, and its function been per- 
manently impaired, even after compression was removed. 

When complete paraplegia has existed for several months, owing 
to the hopeless condition of these cases, an exploratory operation is 
justifiable, in the hope of relieving, if only to a slight extent, the pa- 
ralysis from compression. 

The prognosis is, however, unfavorable in the vast majority of cases, 
since the cord is evidently easily destroyed by compression from a frag- 
ment of bone which does not penetrate the dura. 

The method of operating I employed in each case is as follows: 

With the patient in the prone position, reclining somewhat upon one 
side, in order to interfere as little as possible with the movements of 
respiration, an incision, the center of which is the seat of lesion, seven 
or eight inches in length, is made directly over the spines. Retraction 
should be made by strong hooks, which controls hemorrhage in good 
measure; the attachments of the muscles should be scraped from the 
bones in order to avoid wounding any vessels. In this way the lamine 
are finally exposed, divided with a small rongeur, and removed one 
after another until the dura is sufficiently exposed. After the wound 
is entirely dry, the dura is opened by a sharp-pointed knife, cutting 
down carefully in the middle line until there is an escape of a drop or 
more of clear cerebro-spinal fluid. Through this primary puncture a 
dull-pointed, grooved director should be inserted, and the dura divided 
exactly in the middle line as far as necessary. When the fluid escapes, 
the edges of the dura can be held apart by mouse-tooth forceps and the 
cord inspected. If the latter is touched with the finger, it should be 
very lightly and carefully done. A light, dull-pointed probe should be 
passed up and down from the point of opening, to determine whether or 
not compression of the cord exists above or below. In one instance, 
following this precaution, I found, as the probe was arrested by the pro- 
jecting bone, I was an inch below the real point of compression. The 
dura should be closed by fine interrupted catgut sutures, about 
three sixteenths of an inch apart, and the muscles of the two sides 
stitched together with strong catgut sutures. Silkworm-gut sutures are 
used for the skin wound. It is always wise to leave a twist of catgut 
projecting from the level of the dura, and out at the inferior angle of the 
Wound, as some oozing is apt to occur which, if not allowed to escape, 
would exercise compression upon the cord. Most careful asepsis should 
be practiced. The patient should remain upon the back for the first 
Week or ten days after the operation. I usually dress the wound about 
the fourth or fifth day. Patients seem to suffer no material inconven- 
lence from removal of the lamine of two or three vertebre. 


hits 


= 


380 A TEXT-BOOK ON SURGERY. 


When for any reasons operation is not performed, the patient should 
be put to bed and extension and counter-extension made from the 
head and legs. Every care should be taken to prevent pressure sores 
on the back, buttocks, and heels, and strict aseptic care of the urethra 
and bladder in drawing off the urine is essential. Later the extension 
bars, as just described, may be applied, or the Sayre jacket or Shaffer 
brace. 

Fracture of the articular processes is of less frequent occurrence, 
This accident results from extreme extension (dorsal), or may occur from 
direct or indirect violence. 

When the spinous processes are broken, the lesion may occur near 
the extremity, but more frequently the laminated expansion is the seat 
of fracture. 

The indications in all forms of injury to the vertebral column are to 
relieve pressure upon the cord and nerves, and insure all possible fixa- 
tion. While, from the anatomical construction of the spinal column, 
extension is limited and difficult of accomplishment, yet it may be ob- 
tained in a sufficent degree to relieve the injured structures from the 
greater part of the superincumbent weight. When the bodies are injured, 
dorsal extension throws, in part, the weight from the spongy bodies on 
to the compact processes. 

Fractures of the sacrum are rare, and, when occurring, are due to 
direct violence by penetrating bodies, or to falls from such heights that 
other and serious complications render the prognosis grave. 

No treatment except enforced quiet is called for primarily. When 
ostitis and necrosis occur as a result of comminution, operative interfer- 
ence may be required. 

Fracture of the coccyz, with displacement forward, is not uncommon. 
The accident occurs from a fall or blow directly upon the tip of the spine. 
The symptoms are those of pressure upon the rectum, causing difficult 
defecation, proctitis, and at times fissure or ulcer. Pain is always pres- 
ent, and is due to inflammation as well as pressure upon the fifth sacral 
and coccygeal nerves (coccygodynia). The only treatment is removal of 
this bone, which is almost always followed by relief. 

The incision is made over the bone, in the posterior median line, the 
muscular attachment being divided close to the bone. Care must be 
taken to avoid wounding the posterior plexus of veins, or the rectum. 

The wound should be thoroughly dried, closed with catgut sutures, 
and sealed with collodion to prevent infection. 

Os Innominatum.—Though rarely fractured as compared with other 
portions of the skeleton, the ilium, ischium, or pubes may be broken 
singly, or all may be involved in a common lesion at the acetabulum. 
The force causing the fracture may be directly applied, or, less frequently, 
by an indirect blow, as a fall on the foot or great trochanter, in which the 
head of the femur may be driven into the acetabulum with such violence 
as to cause fracture. 

When the fracture is confined to the iliac crest the diagnosis will be 
determined by preternatural mobility, crepitus, and pain, in conjunction 
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with the history of the case. When the bones of the deeper basin are 
broken, digital exploration by the rectum or vagina will be necessary. 

The treatment demands reposition and rest. When the acetabulum 
is involved, extension to the foot and leg (Buck’s method), with the foot 
of the bed elevated, should be practiced. When possible, the bed should 
be so arranged that defecation may be accomplished without lifting the 
pelvis. A modification of Crosby’s fracture bed would answer this pur- 
pose well. Fixation of one or both thighs, including the pelvis and lower 
portion of the abdomen and spine, could be well effected by surround- 
ing these parts with a plaster-of-Paris dressing. The prognosis will de- 
pend, in great part, upon the extent of the injury sustained by the pelvic 
viscera. Rupture of the bladder or deep urethra may complicate frac- 
ture of the pubic bones. Incision and drainage is essential. Intra-peri- 
toneal rupture will require suture. 

Fractures of the femur may be best studied in three groups, viz. : (1) 
of the upper extremity (including the neck and trochanter); (2) of the 
shaft ; (8) of the lower or condyloid extremity. 

Fracture of the neck of the femur may take place wholly within, 
partly within and partly without, or wholly outside of the capsule. This 
accident rarely occurs in the young and middle-aged. It is a lesion of 
old age, and women suffer more than men. The anatomical cause is 
chiefly a condition of senile rarefaction, which begins usually about the 
fiftieth year.* It has been demonstrated that the change in the relation 
of the axis of the neck to that of the shaft in the aged is not enough to 
account for the greater prevalence of this accident in the old, nor is there 
a marked diminution of the animal constituents of bone at this time of 
life. The change is one of senile atrophy. 

Fracture of the neck of the femur is usually caused by force trans- 
mitted from below upward, and along the shaft of the femur. In many 
instances the accident is trivial. The specimen shown in Figs. 374 and 
375 was taken from a patient who broke her femur while in the act of 
kneeling in church.t It has been known to occur even while turning 
over in bed. The line of fracture may be at any part of the neck, and 
in exceptional cases is through the epiphysis. When the fracture is 
near the trochanteric line, or when these tuberosities are involved, it is 
usually the result of direct violence—that is, a fall or a blow upon 
the hip. 

The diagnosis of fracture of the neck of the femur may be determined 
by the study of the history of the symptoms. If, after a fall upon the 
foot or knee, or directly upon the trochanter, there results pain in the 
hip, eversion of the foot, loss of function in the member, shortening, 
and ecrepitus, fracture at the neck is probable. These symptoms are, 
however, not always present. Pain is the most constant, eversion is the 


* Prof. L. A. Stimson, “ Treatise on Fractures,” Henry C. Lea’s Son & Co. 

+ This patient was treated by Dr. Selden, of Norfolk, Va., and, from the history of the case, 
together with the appearance of the specimen, I consider it an intracapsular fracture, with 
osseous union. Prof. F. H. Hamilton, to whom I showed the specimen, considered it rather a 
condition of senile atrophy. 
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rule, inversion the exception, in about the proportion of eight to one, 
The turning outward of the leg and foot is probably due to gravity, 
and when inversion occurs it is due to a peculiarity in the locking or 
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overlapping of the fragments. Loss of function is not always entire, for 
in some instances—and very probably in impacted fractures—the patient 
has been known to walk a considerable distance upon the limb after the 
fracture. This is, how- 

ever, a rare occurrence. 
Shortening is deter- 
mined by comparative 
measurement of the two 
sides, from the anterior 
superior spine of the ili- 
um to the inner malleo- 
wie ie lus. The internal mal- 
ceucitus surenson leoli should be made to 
cares zee touch, and should be di- 
cerunaron cxreauus TeCtly in a line with the 
curomarus FeMoais = symphysis pubis, umbil- 
icus, and interclavicular 
notch. The end of the 
tape should be held on 
the thumb nail, and 
pressed well into the 
notch, just under the 


i anterior superior spine. 
Fie. 376.—Showing the displacement of the fragments in fracture of —e Pp ; Ms 
the neck of the femur. (After Gray.) It is then carried along 
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the inner side of the thigh, knee, and leg, to the under edge of the 
inner malleolus. The degree of shortening will vary from one fourth 
of an inch up to two or more inches. The occasional normal inequality 
in the length of the two lower extremities should not be lost sight of. 
This varies from one eighth to, in some instances, as much as one inch 
and over. To determine that the shortening is between the trochanter 
and the acetabulum, apply JVélaton’s test ; a line drawn from the tuber- 
osity of the ischium to the anterior superior spine of the ilium passes 
over the upper surface of the great trochanter. The distance the tip of 
the trochanter may be above this line will give the degree of shortening. 
Bryant’s test is, with the patient resting upon the back, the legs parallel 
and extended, to drop a line from the anterior superior spine and to 
measure the distance between this line, at its nearest point to the tro- 
chanter and this tuberosity. If the fracture is above the trochanter the 
tuberosity will be found nearer the line than on the sound side. 

Crepitus can not always be obtained. In the case of impaction it is 
not possible without the employment of force sufficient to unlock the 
fragments, and in many cases of fracture above -the trochanteric line, 
without impaction, crepitus is not felt. Any unnecessary manipulation 
of the hip is contrary to the best rules of practice, and an effort to elicit 
crepitus should, therefore, not be made. 

It is difficult, and at times impossible, 
to determine at what particular portion of 
the neck the fracture has occurred. Prac- 
tically it makes little difference, as the 
treatment is the same. 

Treatment.—Rest in the dorsal decu- 
bitus, with fixation of the pelvis and the 
affected limb, are the immediate indica- 
tions. In the majority of cases pain is 
hot present, and, since union is scarcely 
to be expected, the extremity may be held 
in proper position, and with the least dis- 
comfort, by sand bags placed on each side 
and pressed well up to the injured mem- 
ber. To secure more perfect fixation, ex- 
tension in a limited degree may be desir- 
able. To obtain this, place the patient : 
upon a hard mattress. If the bed is too neon moter) 
soft and yielding, place wide boards un- 
derneath the top mattress in order to hold it smooth and firm. Elevate 
the foot of the bedstead from six to ten inches, by placing the legs at this 
end upon blocks of wood or bricks. Cut two strips of strong adhesive 
plaster (Maw’s moleskin is preferable) about two inches wide and long 
enough to extend from the hip to beyond the sole. Lay one of these 
upon the inner and outer surface of the thigh and leg, exactly opposite 
each other, and hold them in place by a well-adjusted roller. The 
Strips can be more nicely applied if they are partially divided with the 
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scissors, in a direction upward and inward, at intervals of about two 
inches. Six inches below the knee the bandage is interposed between 
the strips and the integument. In order to prevent pressure upon the 
malleoli, a stick about six inches in length is placed between the ends of 
the adhesive strips, and the extension weight is attached to this. It is 
intended by this method to make the traction from the femur and not 
from the leg. 

A piece of board provided with a pulley is next fastened to the foot of 
the bed, so that the tip of the pulley will be on a level with the malleoli, 
The weight will vary from two or three up to eighteen pounds. A pound 
for every year of life up to eighteen is the rule ; but this is too much for 
fracture above the trochanter. About ten pounds is sufficient for all 
ordinary cases. Shot in a bag, or smoothing-irons, are usually employed 
for the extension weight, which is tied to the string (Fig. 378). The pa- 
tient’s body serves as the counter-extending force, the gravitation toward 
the head of the bed being about counteracted by the weight attached to 


Fig. 378.—Combination of Buck’s extension and Hamilton’s long splint. 


the foot. Additional benefit and comfort may be obtained by laying 
small, long bags, filled with sand, on either side of the thigh and leg. 
When the limb tends too strongly to outward rotation (or inversion) 
this may be corrected by the sand bags, or by Prof. Hamilton’s long 
splint, which is shown in Fig. 378, and which is tied by strips of bandage 
from the axilla to the ankle. The foregoing is practically Buck’s ex- 
tension, to which may be added Hamilton’s long splint. 

In some instances it may be found advantageous to use Volkmann’s 
sliding foot piece, seen in Fig. 379. This consists of a posterior splint 
for the leg, to which is attached a foot piece having the angle shown in 
the cut. This splint should be perforated for the heel, and rest upon two 
cross-bars of wood, which in turn slide up and down on a rectangular 
frame. Upon the upper edge of these parallel bars a tongue is cut, and 
a corresponding notch or groove in the cross-bars. This apparatus 1s 
complicated and will rarely be needed. Buck’s extension, with Hamil 
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Fie. 379.—Volkmann’s sliding foot piece. 


Fig. 880.—( After Esmarch.) 


ton’s long splint, or preferably the sand bags, will meet almost every re- 

quirement, and give the greatest satisfaction. 

In order to prevent the bedclothing from coming in contact with 

the fractured limb, 

wire screens (Figs. 

380, 381) may be em- 

ployed. aTTTT ( 

The most easily 

managed and sim- lm we 

ply constructed ap- TS ae 

paratus for making = ———~-«=<—=-= 

the necessary exten- 

sion and counter-ex- 

tension, in applying 

the fixed dressing 

for fractures of the 

lower extremity, is 

made as follows : 

Into each end of 

a table, about five i 

feet long, two holes aa 

are bored, and into these two perpendicular pieces are fitted, two feet 

long and about two inches in diameter, while a strong horizontal bar con- 
nects the two upper ends. One of 
these uprights is smoothed, rounded, 
and padded, to prevent injury to the 
perineum. 

The foot of the injured side be- 
ing nicely bandaged, the patient is 
placed upon the table, astride the 
padded upright (Fig. 382), with the 
perinzeum against it, and is suspend- 
ed by a strap passed over the hori- 
zontal bar and underneath the sa- 
crum, being elevated from the table 

sufficiently to allow free manipulation of the bandages under the back. 
The head and shoulders are supported upon pillows, the foot of the 
uninjured limb rests upon 
a stool, a clove-hitch or 
double Joop is thrown 
around the ankle, and to 
this a block and pulley is 
attached, the opposite end 
of which is fastened to the 
wall. Extension is then 
applied until, by measurement from the anterior superior spinous pro- 
cess of the ilium to the lowest point of the inner malleolus, the two legs 
are found to be of the same length. The pelvis, thigh, and leg are then 


Fie. 381.—(After Esmarch.) 
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covered with a dry roller, or a trousers’ leg, or piece of soft blanket, 
and the plaster rollers applied. Accessory splints of zinc, copper, 
tin, or hoop iron may be worked in with the plaster bandages if 
desired. 

The prognosis in this class of cases should always be guarded. Use- 
ful limbs result in a large majority of cases, but the function of the hip 
is not often fully re- 
stored. 

Fracture of the 
Trochanter.—Separa- 
tion of the great tro- 
chanter is a rare ac- 
cident. The cause is 
direct violence. A di- 
agnosis must rest up- 
on independent mo- 
bility of the tube- 
rosity, with crepitus. 
The treatment should 
be fixation, firm com- 
pression by bandages, 
and rest. 

Fracture through the Trochanters.—Fracture through the trochan- 
ters is also comparatively of rare occurrence. The diagnosis may be 
determined by shortening, crepitus, pain, and loss of symmetry and 
function. A strong diagnostic feature is, that a portion of the trochan- 
ter may remain attached to the neck.* 

Buck’s extension with Hamilton’s long splints will suffice for treat- 
ment in the majority of cases of this fracture. The plaster-of-Paris 
dressing may be used, but for its application anzesthesia is necessary. 
The prognosis is more favorable as to restoration of function. Occa- 
sionally enormous exostosis occurs after fracture at this locality. 

Fractures of the Shaft.—The shaft of the femur is usually broken by 
direct violence, or indirectly by a force transmitted from below upward. 
In exceptional instances the fracture is caused by muscular contraction 
alone. The line of fracture is generally oblique, and the displacement 
is determined chiefly by the direction of this line. In complete fracture 
overlapping is the rule. When the break is in the upper portion the 
lower fragment is drawn up by the long muscles extending from the 
pelvis to the neighborhood of the knee joint, and, as shown in Fig. 389, 
the upper fragment is usually rotated outward by the external rotators, 
and tilted up and to the front by the psoas and iliacus. When the frac- 
ture is near the knee joint the lower fragment is tilted backward by the 
action of the gastrocnemius, popliteus, and plantaris muscles. The 
upper fragment is acted upon in a milder degree by the same muscles 
that caused its displacement in the higher fracture (Fig. 384). 

Fractures at the condyles may include transverse fracture near the 
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epiphyseal line, or through the epiphysis proper ; transverse fracture, 
with a split into the intercondyloid notch; or one or the other condyles 
may alone be broken off. 

The diagnosis of fracture of the shaft of the 
femur is not difficult, asa rule. Preternatural mo- 
bility, crepitus, pain, and shortening will usually 
determine the character of the injury. When the 
joint is involved, in addition to the usual symp- 
toms of fracture the knee becomes much swollen. 

Treatment.—In the treatment of all fractures 
between the trochanters and the knee joint the 
choice rests between the method by Buck’s exten- 
sion and the plaster-of-Paris dressing. When the 
fracture is below the middle of the thigh, the plas- 
ter-of-Paris dressing is to be preferred and may be 
applied without anesthesia, provided that by ex- 
tension the muscles yield and the fragments come 
in apposition. The bandages need not extend high- 
er than the level of the perinzeum, but should take 
in the foot. When the knee joint is involved, pas- 
sive motion should be commenced on the sixth or 
eighth week, and continued at intervals thereafter. 
Whatever method is employed, immobilization at 
the seat of fracture should be 
maintained for five or six weeks. 
In all fractures of the thigh, be- 
tween the middle of this bone 
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and the neck, Buck’s extension fenemenisein functors, oF 
a the thigh in the upper 
will be found most generally ap- tind). (adter Cay) 


plicable and satisfactory. 

In fracture of the femur in children, the plaster- 
of-Paris dressing is to be preferred. The reposition 
of the fragments should be made under anesthesia, 
and the parts immediately immobilized. This class 
of patients are not easily controlled and kept quiet 
by the use of the ordinary apparatus.* In one in- 
stance of fracture at the trochanters in a child just 
delivered, I placed the extremity in the position 
assumed in utero, the thigh flexed on the abdomen, 
Fie, 884. — Displacement the leg flexed on the thigh, enveloped the parts with 

Beenie im fracture flannel bandages, and applied plaster-of-Paris rollers 
g 1e low : 
erthird. (After Gray.) from the ankle to the axilla. The dressing was re- 
moved on the twenty-first day, and the cure was per- 
fect. There is no shortening or impairment of function, and the child, 
how ten years old, walks and runs with perfect motion. 


*In one instance, in the case of a child three and a half years old, with a fracture at the mid- 
dle of the thigh, chloroform narcosis was obtained during natural sleep, the child not becoming 
Conscious while passing under the influence of the anesthetic. 
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Patella.—Fracture of the patella is usually caused by violent con- 
traction of the quadriceps extensor muscle, or by a blow or fall upon 
this bone, or both of these factors may combine to cause this .lesion, 
The line of cleavage is usually transverse, and in the majority of in- 
stances just below the middle of the patella. It may be broken in an 
oblique or longitudinal direction, or in several directions at once—‘ s¢e/- 
late fracture.” 

When muscular contraction is the chief or sole factor in this break, 
the line of cleavage is usually transverse. Longitudinal and stellate 
fractures are the result of direct violence. Fracture of the patella is 
usually complete, the separation of the fragments varying from a small 
fraction of an inch up to two or more inches. The separation is gener- 
ally more marked on the internal than the external border. In rare in- 
stances incomplete fracture may occur, the cartilage not giving way. 
Such cases are scarcely recognizable without exploration, the few re- 
‘corded being seen post-mortem. Fracture of the patella is more frequent 
in men than in women, and occurs mostly in the decades 
from the twentieth to the fortieth years. 

The diagnosis may be made from loss of function, 
pain at the seat of injury, and separation of the frag- 
ments. Inability to extend the leg, or marked impair- 
ment of function, is always present. The limb may, 
however, be used to support the body if it is allowed 
to fall into the straight position. One of my patients, 
with a separation of three fourths of an inch, walked, 
unaided, a quarter of a mile immediately after the acci- 
dent. Hemorrhage between the fragments occurs in 
all cases, and therefore communicates with the synovial 
membranes, which are interposed between the posterior 
surface of the patella and the general cavity of the 
z tices joint, and, in cases where the separation is well marked 

1G. 385. — Displace- Bape 
ment of fragments (from half to one inch and over), it is more than prob- 
lie ator Gee) able that the reflection of. the synovial lining, from the 
lower anterior portion of the joint below the patella 
upward and forward to the front of the intercondyloid notch, is torn, 
and that whatever of extravasation occurs is into the general cavity of 
the joint. This occurred in the only knee I have opened, immediately 
after this fracture. More or less effusion into the joint follows in the 
majority of cases. In longitudinal and stellate fractures the separation 
is usually slight. 

Treatment.—A patient with a broken knee-pan should be immediately 
put to bed, in the dorsal decubitus, the affected limb kept straight, and 
the foot and leg elevated on pillows. In case of swelling and inflamma- 
tion at the knee, cold cloths or the ice bag should be applied. The me- 
chanical treatment should commence at once. 

Cut a piece of strong adhesive plaster (moleskin is preferable, or, if 
this can not be obtained, double the ordinary adhesive plaster) about 
ten inches in length and broad enough to cover the whole front of the 
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thigh above, fitting snugly above the upper limit of the patella. To the 
center of this stitch a strong piece of webbing about an inch in width and 
several inches in length ; a second piece of plaster, somewhat smaller 
than the first, is applied from the lower limit of the patella and extend- 
ing down the leg eight or ten inches. To the center of this, at the mid- 
dle of the ligamentum patella, a buckle corresponding to the size of the 
tongue of webbing is stitched with silk thread. With the leg in exten- 
sion, these strips of adhesive plaster are bandaged snugly to the thigh ; 
by passing the tongue into the buckle and pulling upon it, the fragments 
are not only closely applied to each other but the webbing prevents the 
fragments from tilting. The whole extremity from the perineum, in- 
cluding the foot, is now invested with 
plaster of Paris, and a window is made 
over the knee joint in front so that 
the fracture may be kept under ob- 
servation during treatment. From 
day to day the straps may be tight- 
ened as the condition of the patient 
may demand (Fig. 386). Should the 

- cast become loosened by shrinkage of 
the limb, a strip of sufficient width 
should be cut out in front for the 
whole length of the cast, and an or- 
dinary roller bandage applied to make 
it fit more snugly. In this way the 
action of the quadriceps extensor is 
temporarily paralyzed. In five or six 
days the patient may move about care- 
fully on crutches, and after he be- 
comes accustomed to the use of these 
he can walk about and attend to busi- 
ness without danger to the limb. This 
dressing should remain undisturbed 
for from eight to ten weeks, at the 
end of which time it should be re- 
moved, and while the fragments are 
held closely in apposition by the ; a enc 
hand of the surgeon, passive motion Fic. 386.—Fracture of the patella. 
is made flexing the leg, not farther 
than twenty-five degrees from the anterior plane of the thigh. A lighter 
plaster dressing is then applied, and the patient can go another month 
Without its removal, when the same passive motion is repeated, and this 
should be continued for as much as six months from the date of injury. 
After this time a posterior splint of light and strong shellac board may 
be applied in the morning and removed upon going to bed, the patient 
going about with the aid of a cane. The atrophy of the muscles of the 
thigh and leg should excite no concern. In fact, the security of firm 
ligamentous union depends in good part upon this muscular atrophy. 
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The functions of the muscles and of the joint are fully re-established as 
soon as the apparatus is left aside and the patient begins to use the limb, 
The essential point in the treatment of fracture of the patella is to pre- 
vent stretching of the filaments of the ligament or fibrous tissue which 
is to hold the pieces together, and if this is properly attended to, a union 
will be obtained of such character that the functions of the leg will be 
practically restored. The failures which have occurred in the treatment 
of these injuries have been due chiefly to lack of appreciation of this fact. 
I have treated a good number of cases of fracture of the patella, and by 
this rigorous method have never failed to restore the usefulness of the 
limb. 

Instead of the shellac splint I have in a number of instances had 
prepared a legging made of light steel bars, worked in with strips of 
bandage soaked in glue. These are fitted to a plaster cast of the limb, 
then cut down on one side and corset hooks attached, so that it may 
be laced on by the patient. 

In an emergency, when this apparatus can not be obtained, the method 
employed by the late Frank H. Hamilton should be employed. It is as 
follows : 

A posterior splint is made to extend from near the heel to the gluteal 
fold. Shellac board is best suited for this purpose, but sole leather, 
gutta-percha, or a piece of plank will suffice, if these lighter articles can 
not be obtained. If either of the first three articles is employed, the piece 
should be cut wide enough to envelop from one half to two thirds of the 
circumference of the limb. Three inches above and below the center of 
the knee joint a tongue, one inch wide and two inches long, should be cut, 
and turned out so that the attached end is nearest the joint. This splint 
is dipped in warm water until soft enough to be molded to the part, when 
it is lined with a sheet of absorbent cotton and applied on the posterior 
aspect of the limb. The cotton or padding material should be consider- 
ably thicker opposite the popliteal space, in order to prevent complete 
extension of the leg. Secure the upper and lower ends by turns of the 
roller thrown around the thigh and leg, and next begin the oblique 
or approximating turns by 
carrying a flannel bandage 
around the leg, so that it 
catches behind the lower 
tongue, whence it is carried 
obliquely upward above the 
upper fragment, across the 
quadriceps, and back to the 
starting point. This is con- 

Fig. 387.—Hamilton’s oe An fracture of the patella, tinued until the upper frag- 

ment is brought into appo- 

sition with the lower. For the lower fragment the bandage is made to 

catch behind the upper tongue upon the splint. When the fragments 
are approximated the entire limb is invested by the roller. 

After the dressing is applied the same position is maintained for two 
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weeks. The portion of the bandage immediately over the fracture should 
be opened on the fifth or sixth day, and a careful inspection made, in 
order to determine whether the roller has slipped and re-separation oc- 
curred. If the bandage is at all loose it should be tightened, but never 
drawn so tightly that it produces any discomfort. 

This inspection should be repeated every five or six days, but the 
splint is never taken off until the eighth week, when passive motion at 
the knee joint should be made. 

The after-treatment is the same as just given. 

When such satisfactory results can be obtained by the conservative 
methods just detailed, it does not seem to me advisable to perform the 
operation of wiring the fragments together, an operation, no matter how 
skillfully done, not free from danger to the integrity of the joint or limb, 
and, in rare instances, to the life of the patient. Cases are on record in 
which amputation was necessary and death followed this operation. 

I have had under observation at one time three cases in which the 
ligamentous union was so firm that a refracture of the upper fragment 
took place before the fibrous union would give way. 

In certain cases of wide separation and loss of function, and in all 
eases of open wound in which infection has occurred, the operation of 
wiring is justifiable. It is performed as follows : 

Under strict asepsis, an incision is made across the joint opening 
between the fragments, and all clots removed, with any soft tissues which 
may have intervened. The fragments are then drilled for a single or 
double set of wires, as may be determined upon. The drill holes enter 
obliquely through the fragments half an inch from the margin and come 
out upon the broken surface about one eighth of an inch in front of the 
synovial surface. All fluid is now removed by gauze sponges, the wire 
is twisted, and the fragments brought together. The drills invented by 
Prof. William F. Fluhrer, of New York, will be found very useful in 
this operation. The wound should be closed with catgut sutures and 
sealed without drainage. It is sometimes necessary, when this opera- 
tion is done for the relief of old cases with wide separation, to divide 
the insertion of the quadriceps extensor muscle from above, in order to 
bring the fragment down. A straight splint or plaster-of-Paris cast is 
applied to hold the extremity immovable. After eight weeks the 
patient is allowed to move about, and passive motion should be made. 

Many cases of wide separation, however, retain the function of the 
limb in a remarkable degree. In a case occurring in my practice, from 
which the two accompanying cuts were taken, there is a separation of 
more than three inches with the leg flexed (Fig. 388), and nearly one inch 
and a half in extension (Fig. 389); yet this patient has perfect use of the 
limb. No approximation of the fragments was ever attempted in this 
patient. He was kept in bed, with the leg elevated, for six weeks, and 
an ordinary roller applied after this, without any effort of bringing the 
fragments together. 

Longitudinal fractures of the patella should be treated by fixation of 
the muscles of the thigh and leg, and lateral approximation of the frag- 
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ments by flannel bandages, well applied over a thin layer of absorbent 
cotton. 

Stellate fractures, in which the air is not admitted to the joint, should 
be treated by Hamilton’s method. 


Fig. 388. Fic. 389.—Wide separation of fragments (from 
a to 6) with perfect function of limb. 


In compound fractures of the patella in which the joint is laid open, 
the cavity of the joint should be carefully drained and strict antisepsis 
employed. If the fragments are widely separated, and can not be kept 
in approximation, strong catgut or fine wire sutures may be employed to 
hold them in position. Such instances will rarely occur. 

Leg.—Fracture of one or both bones of the leg occurs next in fre- 
quency to that of the radius, the clavicle, and ulna. The upper end of 
the tibia is usually broken by direct violence, although a fall from a 
height upon the foot may produce a longitudinal or oblique fracture 
communicating with the joint. The separation sometimes takes place 
through the epiphysis. The most common point of fracture is the 
junction of the middle and lower third. The fibula may be broken at 
the same level, or at a point removed from the line of fracture in the 
tibia, or this last bone alone may be broken. 

Near the ankle joint, fracture of the tibia (malleolus) and a complete 
break of the fibula is comparatively frequent. In this (Pott’s) fracture 
(called also railroad or street-car fracture, since it is often caused by jump- 
ing from a car in motion) the foot is powerfully everted, and the princi- 
pal strain falls upon the internal lateral ligament of the ankle joint. As 
the force is continued, either the internal lateral ligament or the inner 
malleolus must yield, and, as usual in this test between ligament and 
bone, the latter yields. Asa rule, a crescent of bone is torn off with the 
ligament, or the entire malleolus is wrenched off at a higher point. The 
pressure upon the inner aspect of the external malleolus forces this out- 
ward, and the fibula above is bent inward and usually breaks about two 
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or three inches above the tip of the malleolus. If great force is exercised 
in the production of this fracture, the inferior tibio-tibular ligament may 
be torn away, or, more likely, the outer lip of the articular surface of 
the tibia broken off. In exceptional instances, inversion of the foot will 
produce fracture of the inner malleolus by direct pressure of the astrag- 
alus, and of the external malleolus or fibula by traction on the external 
lateral ligament. 

In fracture of the tibia alone the displacement will be determined by 
the direction of the line of fracture. Marked overlapping or displace- 
ment is prevented by the unbroken fibula. In the upper portion, with 
a transverse fracture, the deformity is slight. At the lower and middle 
third the obliquity is usually consid- 
erable, and from below upward and 
backward (Fig. 390). The upper frag- 
ment is tilted forward by the action 
of the quadriceps extensor, and part- 
ly by the pressure of the upper end of 
the lower fragment, which is thrown 


* Fic. 390.—Displacement of fragments in fracture Fie. 391.—Displacement of the fragments in Pott’s 
of the tibia, near the junction of the lower fracture. (After Gray.) 
and middle third. (After Gray.) 


in the same direction by the contraction of the sural muscles and the 
consequent lifting of the heel. The deformity in Pott’s fracture is shown 
in Fig. 391. In complete fracture of both bones of the leg, overlapping 
and displacement are the rule. 

Diagnosis.—Fracture of the fibula alone may exist without detection, 
although a careful examination, with direct pressure, will usually elicit 
crepitus or reveal the point of fracture by abnormal mobility and pain. 
Fracture of the tibia is easily made out by palpation along the spine, 
erepitus, loss of symmetry, and pain. These symptoms, together with 


the history of the accident, will leave little room for doubt in any case. 
28 
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Pott’s fracture is recognized by the peculiar eversion of the foot, the ab- 
normal prominence of the internal malleolus, pain, and loss of function, 
Crepitation of the fragments of the malleoli may be elicited, and preter- 
natural mobility of the fibula, at a point two or three inches above the 
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Fie. 892.—Plaster-of-Paris dressing in fracture of leg. 


tip of the outer malleolus. In inversion with fracture the outer malleolus 
is prominent. Fracture of both bones is easily made out by the de- 
formity, abnormal mobility, and crepitation. 

Treatment.—In most cases of fracture of one or both bones of the leg 
it is the best practice to reduce the displacement by extension and coun- 
ter-extension, and apply the plaster-of-Paris dressing at once. 

This should extend at least halfway up the thigh, in all cases, 
in order to fix the knee joint. It is applicable to all fractures of 
one.or both bones, from the knee down to and including the malleoli. 
Extension can usually be made from the heel and ankle by-an assistant. 
A layer of cotton batting is placed next to the skin, a dry muslin or 
flannel roller, making firm compression, is applied, and the plaster 
bandages over this (Fig. 392). The plaster cast should be split down the 
middle line, in front, to guard against even the remote danger of swell- 
ing. At the end of six or eight weeks all splints should be removed, 
passive motion made at the knee and ankle, and the apparatus reapplied 
and worn for at least two weeks more. ; 

In applying the plaster in Pott’s fracture the eversion needs to be 
overcome and the straight position maintained while the gypsum is hard- 


Fig. 393.—Fracture box. 


ening. Where the deformity is extreme the foot should be held in 4 
position of slight overcorrection until the cast hardens. 

When plaster-of-Paris can not be had, starch is next in order, ot 
splints of felt, leather, bookbinder’s board, metal, or wood may be em- 
ployed. When swelling has occurred the fracture box (Fig. 398) isa most 
useful apparatus. It consists of a bottom, a foot piece, and two movable 
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side-pieces. This may be placed upon a pillow or box to give it a slight 
elevation, or the apparatus may be modified after Petit’s box (Fig. 394), 
since the position of partial flexion is usually more comfortable than full 
extension. 

If any extension is needed it may be secured by a bandage around the 
ankle and foot, which is also passed through the holes in the foot piece. 
In fixing the leg in this fracture box the sides are turned down, a thick 
layer of cotton or some soft material arranged for the leg to rest upon, 
and shaped to fit the natural contour of the calf. The sides are also 
packed, turned into position, and fastened. As soon as the first swelling 
subsides, or as soon as it is evident that no marked swelling would occur, 
the plaster of Paris should be applied. 

Compound fractures of the leg are treated by immediate reduction of 
the deformity, by free drainage where infection is evident, and strict 
antiseptic precautions. For perfect fixation, and at the same time leav- 
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Fic. 394.—Petit’s fracture box. (After Stimson.) 


ing the wound open for irrigation and inspection, the interrupted or the 
fenestrated plaster-of-Paris dressing is the most generally useful. If 
the injury is slight and limited, the fenestrated dressing is preferable. 
Extension is made from the foot, and, after reposition and drainage are 
secured, the plaster bandages are applied. As soon as the dressing sets, 
windows large enough to permit of free inspection’ are cut immediately 
over the wound and at the points of exit of the drainage tubes below. 
A good-sized twist of sterile catgut should always be preferred to a 
rubber drain, unless suppuration is present. A wire loop, worked into 
the plaster or tied around the leg after hardening has taken place, 
will serve as a medium for suspending the limb at any required height 
(Fig. 395), 

The interrupted plaster dressing is less satisfactory and more diffi- 
cult of application. The entire leg and foot, and halfway up the thigh, 
are covered with a dry flannel or muslin roller, which passes over the 
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wound, retaining the sublimate and iodoform gauze in place. A strong 
piece of bar iron, or two or three thicknesses of hoop iron, or a twist of 
from four to six ordinary telegraph wires, is now shaped to follow the 
outline of the foot and leg up to within three inches of the wound and 
exit of the drainage, at which point itis bent up for several inches, and 
passes over the wound much like the handle of a valise (see Fig. 396), 
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Fig. 395.—Fenestrated plaster-of-Paris dressing for fixation and through-drainage in infected 
compound fractures. 


As soon as a point three inches above the wound is reached it is again 
made to conform to the shape of the leg and thigh. A separate straight 
piece of iron, or, if needed, two pieces, about sixteen inches in length, are 
also prepared. A layer of absorbent cotton is placed around the leg and 
thigh before the first bandage is applied, and over this the plaster rollers 
are carried, above and below the fracture, to within three inches of the 
wound. After several layers of bandage (generally three thicknesses) have 
been applied, this much is allowed to harden, and upon this the long iron 
splint is laid, in front, and the short pieces posteriorly and laterally 
(out of the way of the drainage tubes), and are fixed by additional turns 
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of the plaster bandages and by plaster mortar worked in with the hands. 
That portion of the bar which is shaped like the handle of a valise should 
be stiffened by winding around it several thicknesses of the plaster roll- 
ers, and adding a sufficient quantity of plaster mortar. Suspension 1s 
made from the ends and center of the wire. 

The fracture box may be employed when plaster can not be ob- 
tained. 
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Foot.—The bones of the tarsus may be broken by direct or indirect 
violence. 

The diagnosis is not always easily made. The best method of treat- 
ment is fixation with a plaster-of-Paris dressing. When the os calcis 
is broken, and the tuberosity drawn up by the sural muscles, the leg 
should be flexed well upon the thigh, and the tarsus extended in order 

to relax this group of muscles, or the tendo Achillis divided. 

Fracture of the astragalus is rare. In one instance I removed this 
pone after a fracture about half an inch from the anterior or scaphoid 
articulation. The accident resulted from a horse falling upon the foot. 
The body of the bone was twisted so that the malleolar surface was up- 
permost. : 

Fracture of the metatarsal bones and phalanges should be treated in 
the same manner as the corresponding bones ot the upper extremity. 

Ununited Fractures—Fibrous Union.—In a certain proportion of 
cases union between the ends of broken bones is delayed beyond the 
time usually required for ossification, and may remain permanently un- 
united. 

The causes of ununited fracture are: (1) Failure to secure immobility ; 
(2) presence of muscle, tendon, nerve, or other substance between the 
fragments ; (3) violent and prolonged inflammation of the broken bones 
and the surrounding soft parts in which granular degeneration occurs 
with considerable loss of bone substance ; (4) any intercurrent disease 
which interferes with nutrition ; (5) a too great separation of the frag- 
ments. If the ends of broken bones are not kept in contact, and at the 
same time immovable, fibrous union may result, for by motion the pro- 
visional callus is injured, and may disappear by absorption as a result 
of continued irritation. If the fragments overlap, so that no portion of 
the broken surface of one side is in contact with that of the opposite end, 
no matter how well adapted the dressing may be, muscular contraction 
may retard or prevent union. 

The intervention of any of the soft tissues, or any foreign substance, 
-Inay prevent the formation of callus, and lead to fibrous union. 

Ostitis after fracture may lead to destruction of the fragments, and of 
the shafts of bone, to such an extent that union can not occur. Instances 
are on record where, resulting from fracture, rarefying ostitis has de- 
Stroyed the entire bone. 

Any general condition of impaired nutrition increases the liability 
to fibrous union. Rickets, osteomalacia, syphilis, tuberculosis, or any 
acute febrile disease supervening upon fracture, tends to interfere with 
or to delay bony union. 

When by any reason the broken surfaces are separated, osseous union 
will probably not occur. This accident and result are exemplified in 
‘eh of the patella, where fibrous or ligamentous union is the great 
rule, 

The diagnosis of fibrous union is determined from continued preter- 
natural mobility at the seat of fracture after two months have elapsed. 
Crepitus is not to be depended upon, as the ends of the fragments may 
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be rounded off by absorption, and covered over with inflammatory new- 
formed material, or at times with cartilage. 

Treatment.—Any constitutional disease, especially syphilis, or any 
impairment of nutrition, must be specially treated. In the administra- 
tion of tonics, cod-liver oil, with the hypophosphites of lime and soda, 
should play an important part. 

It is of importance to fix the broken part immovably by the plaster- 
of-Paris or other solid dressing. This should not be removed for eight 
or ten weeks, when passive motion of any articulation near the seat of 
fracture, and necessarily included in the dressing, should be made. After 
the first movement of the joint the dressing should be reapplied and 
the passive motion repeated every second week. Great care should be 
preserved to prevent motion at the seat of fracture. If, after the lapse 
of from ten to fourteen weeks, there are no indications of union, a mild 
inflammation should be induced in the tissues immediately about the 
fracture. This may be accomplished by forcibly rubbing the ends of the 
bones together (after an anesthetic has been administered), and then 
investing the member with gypsum dressing. In obstinate cases more 
radical measures may need to be adopted. 

With the part rendered bloodless and under careful asepsis, the line 
of non-union is exposed by incision (usually longitudinal), the soft parts 
lifted from the ends of the bone, and all new tissue scraped or chiseled 
from the fractured surfaces. If the broken surfaces are sufficiently 
extensive, as in oblique fracture of the tibia, a steel drill or nail serves 
an excellent purpose. While the wound is still open, so that the nail 
may be properly guided, this is inserted obliquely through the skin and 
soft tissues in such a way that it is made to pass through one fragment 
and well into the other, pinning them closely together. The wound 
should then be thoroughly dried with sterile gauze, closed with catgut 
and sealed with collodion, also sealing around the nail at the point of 
entrance through the integument ; iodoform gauze next to the collodion 
covering, and a roller to make firm compression to prevent oozing. The 
EKsmarch should not be removed until the gypsum is applied and the 
extremity elevated. A plaster-of-Paris dressing should be applied over 
all, which should remain undisturbed for from eight to ten weeks. 
When it is removed and the nail withdrawn, passive motion should be 
made in any joint which has been locked up by the plaster, and the 
gypsum again applied. 

In other cases wiring may be necessary. The ends of the bones are 
well exposed, the surfaces freshened as above, and a hole drilled about 
half an inch above and below the line of fracture. Large, soft silver 
wire is carried through and the ends twisted, bringing the fragments 
snugly together. When the fractured surfaces are practically at right 
angles to the shaft of the bone, a single wire may suffice to keep them 
in apposition; but when the break is oblique, or when, in reuniting 
bones, a single wire passed through the drill-holes will not suffice to 
hold the ends in apposition, a circular loop or belt of wire should be 
used, including in its grasp both fragments. 
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In certain cases where absorption has occurred, and the fragments are 
pointed and narrow, the ends may require to be divided with the chisel 
in order to secure a greater surface for apposition. In a case of 
ununited fracture of the tibia, three months after the injury, I suc- 
ceeded in obtaining osseous union by applying a plaster-of-Paris dress- 
ing and permitting the patient to bear a certain amount of weight upon 
the foot, until the fracture gave him a sense of throbbing and pain. 
The foot was then lifted from the ground by crutches for two or three 
days, and again used to a slight extent. It was then kept entirely 
still, and this irritation resulted in bringing about bony union. In 
wiring the humerus after fracture, the great danger of failure lies in 
the difficulty of immobilization. In all of these cases plasterof-Paris 
should be applied from the hand to the shoulder and around the thorax, 
thoroughly enveloping the upper extremity. 


CHAPTER XVII. 
SURGERY OF THE ARTICULATIONS. 


Dislocations.—A dislocation is the displacement of the articular sur- © 
face of one bone from fts normal relation with another. Dislocations are 
traumatic, pathological, and congenital. They are also partial or com- 
plete, simple, complicated, and compound. 

Traumatic dislocations are sudden, and result from violence ; patho- 
logical when, from disease of the joint, the bones and ligaments are more 
or less destroyed ; congenital when, from failure of development, the 
normal contiguity of the articular surfaces can not be maintained. A 
dislocation is said to be partial when any portion of the articular sur- 
faces are still in contact ; complete when one articular surface overlaps 
the other; simple when there is no other lesion than displacement and 
injury of the capsule; complicated when there exists with the disloca- 
tion a fracture into the joint ; compownd when, by reason of a wound, 
the air is in contact with the dislocated surfaces. Again, a dislocation 
may be recent or ancient, the limit of the former variety being from a 
few hours to two or three weeks. A primitive luxation is one in which 
the dislocated surfaces retain the same position as at the time of the acci- 
dent, secondary when another position is assumed. 

In a dislocation the capsule is almost invariably ruptured. It may 
occasionally, as at the shoulder joint, be simply stretched without a solu- 
tion of its continuity. When great violence is employed in producing 
it, the muscles, tendons, nerves, vessels, fascia, and skin about the joint 
may be more or less involved. he changes which follow are practically 
those of acute synovitis, arthritis, or peri-arthritis. 

Dislocations occur chiefly in adult life, and are most frequent in those 
joints which enjoy the greatest freedom of motion, and, at the same time, 
are subjected to the heaviest strains. The condition of the individual, 
the tonicity of the muscles, and the strength of the ligaments, have a 
great deal to do with the frequency of dislocations. All things being 
equal, patients with poorly developed muscles and relaxed ligaments are 
more prone to these lesions than the well developed and vigorous. 

The diagnosis of a dislocation rests chiefly upon abnormal immobil- 
ity and asymmetry. Pain is usually present. 

Special Dislocations—Inferior Mazxilla.—Displacement of the con- 
dyles of the lower jaw, from its articulation with the temporal bone, may 
occur on one or both sides; usually it is bilateral. The condyles slip 
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forward and are engaged partly beneath the zygoma, in front of the emi- 
nentia articularis, and partly between the zygoma and the temporal 
fossa. Muscular action alone may produce this luxation, or it may be 
caused by external violence. 

The symptoms are great pain, difficult deglutition, and indistinct 
articulation (especially of the labial sounds). The lower teeth are un- 
usually advanced, the mouth is opened, and the saliva trickles over the 
lips. 

In unilateral luxation the chin points toward the sound side, and the 
teeth are less widely separated. 

In the diagnosis the-chief point of differentiation is fracture at or near 
the condyle. In fracture the condyle may possibly be recognized in its 
normal position by palpation ; immobility is not marked; the mouth is 
not opened ; crepitus may be obtained. 

Reduction.—In bilateral displacement, wrap the thumbs with sey- 
eral layers of bandage or cloth, to protect them from being bitten when 
reduction is accomplished. Place one thumb along the inferior molars 
of each side, and the fingers beneath the body of the jaw; press down- 
ward and backward with the thumbs, while the fingers lift the chin 
upward. 

Or place a thick roll of leather, piece of wood, or firm cork, between 
the upper and lower posterior molars of each side, and upon these, as a 
fulcrum, lift the chin upward, and at the same time push backward in the 
direction of the socket. 

If both of these methods fail, they should be repeated under anes- 
thesia. It may sometimes be advisable to attempt the reduction of one 
side by either of the above methods, and retain it in position while re- - 
ducing the other. 

After reduction is completed put on a head and chin figure-of-8 band- 
age, and allow it to remain for a week (Fig. 180), or apply Hamilton’s 
head-stall for fracture of the lower jaw (Fig. 354). In several instances, 
where the dislocation has become permanent, the symptoms have gradu- 
ally subsided, and a fair degree of motion and usefulness acquired 
through the false joint. 

Clavicle.—The sternal end may be displaced forward on the manu- 
brium, wpward above the sternum, backward behind the manubrium. 
The last two varieties are rare. . The cause of the first form is usually 
force applied to the shoulder with the arm thrown backward. In the 
case of a boy fifteen years old, treated by myself, the displacement was 
caused by a comrade catching him by both shoulders, placing his knee 
in the middle of the back, between the shoulder-blades, and violently 
pulling the shoulders back. 

The diagnosis is not difficult, the reduction easy, but the maintenance 
of the bone in position difficult. A compress, covered with adhesive 
plaster to prevent slipping, placed upon the bone after reduction, and 
firmly held in place by a roller, is a proper method of treatment. The 
arm should be fixed with Sayre’s apparatus for fractured clavicle, in 
order to prevent a repetition of the luxation. 
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The outer end of the clavicle may be displaced above or below the 
acromion process, and above or in front of the coracoid process. Dis- 
placements under the acromion and in front of the coracoid are very 
rare. 

The symptoms are very distinct, and the reduction not surrounded 
with great difficulty. When replaced, however, the bone is with diffi- 
culty maintained in position. By drawing firmly outward upon the 
shoulder of the affected side, and pressing the clavicle downward into 
position, reduction will be successfully accomplished. Place a firm com- 
press over the end of the bone, bend the forearm at right angles to the 
arm, and carry one or two strong strips of adhesive plaster over the com- 
press, behind the shoulder, along the arm to the olecranon, and again by 
the front over the compress. Re-enforce this by a bandage, and place the 
arm inasling. If luxation recurs, tighten the adhesive strips, and place 
the arm ina Velpeau’s bandage. To apply this bandage, place the hand 
of. the affected side almost upon the oppo- 
site shoulder, fixing a wad of cotton be- 
neath each axilla. Lay the end of a roller 
on the shoulder-blade of the sound side, 
and carry the bandage over the acromial 
end of the clavicle of the injured side, and 
the front of the arm for a short distance, 
passing obliquely to the under surface at 
the elbow, and around beneath the well ax- 
illa to the point of starting. Repeat this 
to secure the roller, and then carry the 
- bandage horizontally around the chest and 
over the tip of the elbow. The oblique and 
horizontal turns are alternated until the 
shoulder and arm are completely enveloped 
(Fig. 397). 

Humerus, at the Shoulder.—Disloca- 
tion at the shoulder-joint is by far the most 
frequent. It may take place in three direc- 
tions—backward, under the spine of the a dimmma rlti oa 
scapula (swbacromial and subspinous) ; 
downward, below the glenoid cavity (subglenoid); and forward, be- 
neath the coracoid or clavicle (swbhcoracoid or subclavicular). 

The first variety is of rare occurrence. The subacromial dislocation is 
only a partial displacement, and becomes complete when the head of the 
bone passes well beneath the spine of the scapula (Fig. 402). The sub- 
glenoid is more frequent, but not so common as the subcoracoid. Dis- 
placement forward under the clavicle is rare. On account of the coraco- 
acromial ligament, and the additional protection afforded to the joint 
above by the acromion process, dislocation directly upward can scarcely 
occur. 

Subcoracoid and Subclavicular Dislocation.—In the more frequent 
variety of luxation—the subcoracoid—the capsule is ruptured along the 
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Jower and inner portion, extending to the insertion of the subscapularis 
muscle. It is caused by violence applied directly to the shoulder from 
without inward and forward, or to the elbow or hand when the extremity 
is extended. The head of the humerus rests upon and in front of the 
inner rim of the glenoid cavity and just underneath and in contact with 
the coracoid process (Fig. 404). The acromion process is unusually 
prominent, a depression is felt beneath it, while the head of the bone is 
seen and felt in an abnormal position beneath the coracoid. The hu- 
merus stands stiffly away from the chest at an angle varying from twenty 
to thirty degrees. The circumference of this shoulder, measured over the 
acromion and through the axilla, is greater by at least one inch than on 
the opposite side (Callaway). If the hand of the affected side is placed 
upon the sound shoulder, the elbow can not be carried down to the chest- 
wall (Dugas). 

According to Kocher—whose researches are based on anatomical as 
well as clinical demonstrations, the obstacle to reduction is tension of 
the capsule, especially of the coraco-humeral ligament, with conse- 
quent closure of the rent through which the head of the humerus has 
escaped. If this displacement exists, by carrying the humerus directly 
down until the arm touches the side of the chest-wall, rotating it out- 
ward and then carrying the elbow in front of the chest to the middle line, 
the capsule is relaxed and the rent is opened. It only remains to rotate 
the humerus slightly toward the body, when the head slips through the 
opening back into its normal position. 

Dr. Charles A. Powers, of New York, has shown that the recumbent 
posture is preferable to the sitting position which was original with 
Kocher. The steps of this method are well shown in the accompanying 
cuts taken from his article.* 
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Fia. 398.—First Movement. The elbow is adducted to the body and drawn downward. (The arm and 
wrist should be firmly grasped, as shown in the figure.) (After Dr. C. A. Powers.) 


* “ Medical Record,’ March 30, 1889. 
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Method.—Place the patient on the back, upon a hard table or the 


floor, with an assistant holding the shoulder of the sound side firmly 
down. The operator grasps the member of the injured side at the wrist 
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Fie. 399.—Second Movement. The arm is rotated out until firm resistance is met. (Practically until the 
long axis of the forearm points directly outward.) (After Dr. C. A. Powers.) 


and elbow and brings the humerus well against the wall of the chest 
(Fig. 398). Outward rotation is made until the long axis of the forearm 
points directly outward (Fig. 399), when the elbow is brought along 
the front of the chest to the median line (Fig. 400) and the hand of 


Fie. 400.—Third Movement. With the external rotation of the arm still maintained, the elbow is cal- 
ried forward and upward on the chest. (After Dr. C. A. Powers.) 


the affected side placed on the sound shoulder (Fig. 401). If this 
fail, repeat the procedure. An anesthetic is not usually required, but 
should be given if, after two or three efforts, reduction is not accom- 
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plished. The method of using the foot in the axilla, as given for sub- 
glenoid luxation, may also be tried. 


V7 
| 
Fie. 401.—Fourth Movement. The hand is placed on the sound shoulder. (After Dr. C. A. Powers.) 


The subclavicular variety of this forward dislocation is only an exag- 
geration of the subcoracoid, in which the head of the bone slips under- 
neath and internal to the coracoid, and rests against the serratus mag- 
nus and behind the pectoralis minor, below the clavicle (Fig. 401). The 
causes are the same, and the symptoms differ in little else than the pres- 
ence of the head of the humerus nearer to the clavicle. The arm stands 
slightly out from the body, and the elbow is tilted backward. The ten- 
sion on the posterior scapular muscles is greater, and rupture of their 
attachments often occurs, while the anterior insertion of the subscapu- 
laris may be dissected up. Pressure on the axillary vessels and nerves 
is more marked in this luxation. Reduction may be effected by the 
means just described. 

Subglenoid Dislocation.—In the subglenoid luxation the capsule is 
stretched or torn along its lower surface, and the head of the humerus 
rests upon the margin of the glenoid cavity in a partial dislocation, or, if 


Shek to 402 Fie. 403. Fre. 404, : Fre. 405. 
Subacromial and sub- Subglenoid. Subcoracoid. Subclavicular. 
Spinous. (Bryant. (Bryant.) (Bryant.) (Bryant.) 
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the capsule is torn, it (usually) slips in front of the long tendon of the 
triceps, and is lodged upon the axillary border of the scapula, immedi- 
ately below the articular surface (Fig. 403). The supra-spinatus muscle 
is severely stretched, and either suffers rupture of its tendon or sub- 
stance, or, rather than yield, it may tear off a rim of the upper facet of 
the greater tuberosity. The long head of the biceps and the coraco- 
brachialis are also subjected to great strain or rupture, while the tension 
of the deltoid holds the arm in a position with the elbow slightly tilted 
from the side of the body. 

Among the less frequent complications of this lesion may be men- 
tioned pressure upon tne circumflex and axillary nerves, and injury or 
rupture of the great vessels. 

The cause of this dislocation is violence applied to the shoulder in a 
direction from above downward, or indirectly to the hand, forearm, or 
elbow, with the humerus raised at or beyond an angle of 90° to the axis 
of the trunk. 

The diagnosis of a subglenoid luxation will depend upon the follow- 
ing symptoms: The acromion process is unusually prominent, the head 
of the bone is not in its normal relation to this process, and may be felt 
low down in the axillary space. There is a depression in the anterior 
axillary fold in these subjects. The arm 
is fixed in such a manner that the elbow 
is directed outward from the side of 
the body (Fig. 406). As in all the shoul- 
der dislocations, the arm is so held that, 
if the hand of the injured side be placed 
on the opposite shoulder, the elbow can 
not be made to drop down upon the wall 
of the thorax. This, the test of Dugas, 
is important in differentiation from fract- 
ure in which there is such a considerable 
degree of motion possible that the arm 
can be brought well down upon the chest. 
There is always preternatural immobility in a dislocation. Another 
excellent method of differentiation is that of Callaway, based upon the 
fact that the circumference, measured over the acromial end of the 
clavicle and the avromion, and through the axilla, is in a dislocation 
much increased over the normal, or over that present in fracture at the 
neck. Crepitus, when obtained, will determine a fracture. 

Reduction—Lfirst Method.—Place the patient upon a table, bed, or 
upon the floor. For the left shoulder the operator removes the shoe 
from the left foot and places it in the axilla, against the thorax. He now 
seizes the arm and forearm of the patient, carries it out at a right angle 
to the axis of the patient’s spine, and makes powerful traction in the 
direction of the glenoid cavity. While this is being effected the arm is 
brought inward, parallel with and against the side of the body (Fig. 
407). The foot not only serves to effect counter-extension, but is also 
used as a fulerum for lifting the head of the bone over the edge of the 
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Fig. 406.—Subglenoid. (Bryant.) 
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glenoid facet into the articular cavity of this process. If this can not 
be accomplished without ether, after one or two trials the anesthetic 


A. 


Fic. 407.—(Erichsen. ) 


should be given. After reduction a shoulder-cap of book-binder’s 
board, leather, or gutta-percha should be applied, and worn for at least 


one week. 


Second Method.—¥ix the scapula by placing a folded sheet or long 
cloth around the body, so that the upper margin of the cloth will touch 
the axillary folds. The ends are intrusted to an 


assistant, who, standing on the sound side, makes \ PP, 
counter-extension. The surgeon now takes hold of A AN ‘3 
the arm about its middle with one hand, and near mt oe 
the elbow with the other, and carries it slowly and ‘yf 4 


steadily away from the body, and in the direction of ake 


Fic. 409.—(A fter Hamilton.) ) 


least resistance. When 
it is at a right angle to 
the axis of the body, 
strong traction is made, 
with slight axial rota- 
tion. If the manceuvre 
is still unsuccessful, car- 
ry the arm higher, until Fre. 408—(Bryant.) 
extension is made in the 

line of the axillary border of the scapula 
(Fig. 408). 

Third Method.—Place the patient in a 
chair, so that, with the foot of the opera- 
tor on the edge of the seat, his knee will 
come snugly into the axilla. Place one 
hand upon the shoulder to steady it, while 
the other seizes the arm near the elbow. 
With the knee as a fulcrum, use the hu- 


“a 


merus as a lever, which, being depressed, carries. the head of the bone 
into position (Fig. 409). Extension from the forearm, and counter-exten- 
sion through the medium of the opposite arm, may also be employed. 

The subacromial and subspinous dislocations are reducible by exten- 
sion and counter-extension in the line of displacement. Counter-exten- 
sion may be made by an assistant holding the arm of the sound side, or 
by the folded sheet (already described) applied just in the axilla. The 
operator makes extension from the arm and forearm, imparting to the 
humerus a slight axial rotation. 

General Considerations.—Recent dislocations at the shoulder may 
not always be reduced, and some which are readily replaced are with 
difficulty held in position. Rupture of any muscle, or group of muscles, 
renders the luxation subject to recurrence, since there is no antagonism 
to the remaining muscles. Even when reposition is effected and main- 
tained, the function of the joint may be permanently impaired on account 
of injury to the surrounding structures. Injury of the circumflex nerve 
has been followed by atrophy of the deltoid and teres minor, while trau- 
matism of the great cords of the axillary plexus and injury of the vessels 
have led to impairment or loss of function in the extremity. Ligature of 
the subclavian artery and amputation have been necessitated after dislo- 
cation of the shoulder-joint. ; 

These injuries may occur at the time of the displacement, or they may 
be produced by a lack of skill or the employment of too great force in 
the efforts at reduction. 

After one or two days from the date of a luxation at the shoulder (as 
elsewhere) the difficulties of reduction increase, and are in general pro- 
portionate to the length of time which has elapsed since the accident. 
At the expiration of the first week inflammatory adhesions occur, and 
the cavity of the joint is in part filled with the products of inflammation. 
In rare cases reduction has been accomplished at the end of three, six, 
and twelve months. 

The propriety of attempting reduction in ancient shoulder luxations 
will depend upon the individual case. It will frequently occur that, in 
the new position, attachments are formed, with ligaments, cartilage, and 
synovial membrane, with fair, yet limited, motion in the false joint, 
which, together with the free mobility of the scapula upon the thorax, 
gives a useful degree of motion to the arm. Under such conditions any 
attempt at reposition is unnecessary. 

In well-selected cases, where an ancient dislocation can not be reduced 
by any other means consistent with safety to the tissues about the joint, 
and where motion is so limited that the usefulness of the arm is seriously 
impaired, direct incision, under strict antiseptic precautions, may be 
employed, and reduction thus effected, with or without excision of the 
head of the humerus. When complicated with fracture of the surgical 
neck, McBurney’s operation of direct incision, drilling the upper frag- 
ment just outside the capsular attachment, inserting a hook, and by trac- 
tion reducing the dislocation, is advisable. The fracture should be treated 
in the same manner as if no dislocation had existed. | 
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Dislocations at the Elbow-Joint.—The upper end of the radius may 
be displaced forward on to the anterior surface of the humerus, near the 
coronoid fossa, or backward upon the olecranon process. The anterior 
displacement is met with somewhat more frequently than the posterior. 

In the displacement forward the orbicular and a portion of the exter- 
nal lateral and anterior ligaments are ruptured ; in the opposite luxation 
only the first two are lacerated. 

The forward displacement is caused by direct violence applied to the 
posterior aspect of the upper end of the radius, or by falling upon the 
palm of the hand, the full force of the contraction of the biceps being 
thus added to the force transmitted along the shaft of the bone. 

Symptoms.—Careful palpation will reveal the abnormal presence of 
the head of the radius near the center of the humerus, while pressure 
along the outer condyle will demonstrate its absence from its natural 
position. The forearm is semiflexed and slightly pronated. 

Treatment.—F lex the arm and push the head of the bone forcibly 
downward in the direction of the articulation. When reduction is ac- 
complished, place a compress over the upper end of the bone and the 
external condyle, and bind it firmly in position. The arm should be 
snugly bandaged, and carried in a sling for several weeks. 

The backward dislocation is recognized by the presence of the head 
of the bone in an abnormal position near the olecranon, behind the ex- 
ternal condyle. 

Treatment.—W hile an assistant makes strong extension and counter- 
extension from the hand and arm, the operator makes direct pressure 
upon the head of the bone, forcing it in the direction of the articulation. 
As the displacement is being corrected the assistant should carry the 
forearm in a position of supination. The after-treatment consists of a 
compress and bandage, worn for several weeks. 

The prognosis of this injury is generally not favorable, since it is very 
apt to recur after reduction, and may become permanent. A fair degree 
of usefulness is maintained, however, in many cases of chronic luxation 
of this end of the radius. The production of a rich callus, more or less 
permanent, resulting from raising the periosteum as the ligaments are 
torn is a frequent cause of impaired motion after this injury. 

Complete forward dislocation of the ulna alone, at the elbow, can not 
occur without fracture of the radius or extensive laceration of the radio- 
ular ligaments. ’ 

Subluxation of the Head of the Radius.—This lesion is met with 
usually in children from nine years old and under, and is much more 
common than complete dislocation at this joint. It is caused by sudden 
traction on the hand or forearm in lifting a child by a single arm or in 
saving it in the act of falling. 

The symptoms are loss of function, the arm often hanging as if it 
could not be moved. Motion at the wrist may be, however, free. Pres- 
Sure over the head of the radius causes sharp pain. Passive flexion at 
the elbow is permitted to about 60°, when resistance may be met with. 


Complete extension is also painful. With the forearm flexed at right 
29 
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angles to the arm, pronation is possible, but is slightly resisted, while 
supination causes great pain. If, however, this movement is carried to 
the extreme, a distinct click may be heard and felt at the head of the 
radius, with which the pain suddenly ceases and free motion is re- 
established (W. W. Van Arsdale).* Reposition is thus effected. With 
the patient sitting or standing in front of the operator, he grasps the arm 
just above the elbow with one hand, while with the other the forearm 
is seized near the wrist. The forearm is now flexed to an angle of ninety 
degrees with the arm, and steadily rotated into a position of extreme 
supination. As above stated, the reduction is accompanied by a per- 
ceptible slip or click. A splint should be applied to hold the arm quiet 
in the right-angle position for four or five days. 

The pathological conditions of this lesion are not thoroughly un- 
derstood. Since it is caused by pulling upon the radius, the cup- 
shaped articular facet of the head of this bone is evidently abnormally 
separated from the humerus. One theory is that the soft parts are in- 
terposed either by muscular action or by atmospheric pressure, while 
another holds that the edge of ‘the head of the radius is slightly locked 
on the humerus, a complete dislocation being prevented by the integrity 
of the capsule. 

Dislocation of both radius and ulna at the elbow may take place in 
all directions. 

The dislocation backward may be produced by falling upon the hand 
with the forearm almost extended ; by a blow upon the anterior aspect 
of the forearm, near the elbow, a blow upon the posterior surface of the 
humerus, in its lower portion, or force applied at the same time, in oppo- 
site directions, upon these surfaces. The coronoid process will be found 
lodged in the olecranon fossa, the upper end of the radius resting on the 
posterior aspect of the external condyle. 

The anterior ligament and the anterior fasciculi of the external and in- 
ternal lateral ligaments are torn loose, and in extreme cases the orbicular” 
ligament may give way, although the yielding of the external ligament 
usually saves the circular ligament from being torn. The tendon of the 
brachialis anticus is stretched or is broken loose from the coronoid pro- 
cess. Pressure upon the brachial artery may be so great that pulsation 
at the wrist is diminished or absent, while in extreme cases the median, 
ulnar, or musculo-spiral nerves may be injured. 

The usual pesition of the forearm is one of almost complete extension, 
with pronation. Measurement from the inner condyle to the styloid 
process of the ulna will demonstrate shortening. Muscular rigidity 1s 
marked, and motion of the displaced bones difficult and painful. From 
these symptoms the diagnosis can be readily made. If swelling has 
ensued, and the tumefaction is great, it is not always easy or possible to 
recognize the character of the injury. It is best under such conditions 
to anzesthetize the patient, determine the exact nature of the injury, and 
treat it at once rather than wait until the swelling is reduced. ' 
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Treatment—Reduction—Method of Astley Cooper.—With the patient 

geated in a chair, the operator places his foot on the seat so that the 

anterior aspect of the patient’s forearm will 

as, be brought in contact with the anterior sur- 

uy er face of the surgeon’s knee. The forearm 

should now be grasped near the wrist and 

forced flexion made, using the knee as a 

fulcrum, and at the same time as a point of 

resistance to the extension made by pull- 
ing upon the forearm (Fig. 410). 

Flexion unlocks the coronoid proeess 
from the olecranon fossa, and extension 
carries both bones forward into position. 
Unless the operator is positive that perfect 
reduction has been accomplished, the joint 
should be freely flexed and extended to 
test its working capacity. Care must be 
taken to hold the muscles in check while 
this manipulation is going on, for fear the 
bones may again slip out of place. Band- 

age the arm and forearm, and apply a 
Fia. 410.—(Erichsen.) splint, which should be worn for a week 
or two. When an anesthetic is used the 
recumbent posture should be maintained. The bare foot may be utilized 
instead of the knee. A cloth or sheet folded around the arm, just above 
the elbow, may be used for counter-extension. Liston advised strong 
extension from the forearm, and counter-extension from the shoulder, 
with the arm and forearm held straight. If any considerable difficulty 
is met with, anzesthesia in the recumbent position should be used. 

Dislocation of the radius and ulna forward, without fracture of the 
olecranon, is of rare occurrence, and is always the result of great violence. 
Rupture of the posterior and lateral ligaments occurs, and the triceps 
tendon is torn or greatly stretched, while the brachialis anticus and biceps 
are relaxed. The posterior portion of the olecranon rests upon the ante- 
rior articular aspect of the humerus, or may slip into the coronoid fossa. 
The forearm is bent at an angle varying from 90° to 120° to the anterior 
surface of the humerus, and is well supinated. Motion is painful and 
limited. The character of the injury may be determined by the absence 
of the olecranon projection, the smooth, broad, posterior surface of the 
lower end of the humerus being readily appreciated. 

Treatment.—An anesthetic is usually required. With the forearm 
held at about a right. angle to the arm, make extension from the wrist, 
and counter-extension from the lower anterior surface of the humerus, in 
order to disengage the olecranon process from the coronoid fossa, and, 
when this is effected, make direct pressure downward upon the anterior 
aspect of the forearm, near the elbow. After the bones slip seemingly 
into position, careful examination should be made to see that the radius 
is in its proper relation to the external condyle, for the ridge between the 
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two sigmoid cavities of the ulna may lodge in the groove between the 
trochlear surface and the articular surface for the head of the radius. 

In the outward lateral dislocation the luxation is usually partial, 
The cause is direct violence applied to the inner aspect of the forearm, 
near the joint, or to the outer aspect of the humerus, low down, or to 
force applied simultaneously, in opposite directions, upon these two 
surfaces. 

The diagnosis will rest chiefly upon the increased prominence of the 
inner condyle, and the difficulty of recognizing the outer condyle by pal- 
pation. The angle at the elbow is about 120°, motion is wanting, and the 
hand is pronated. Reduction is best effected by strong extension from 
the forearm, counter-extension from the humerus, and direct lateral 
pressure in the direction of the displacement. 

Inward dislocation is always incomplete (Hamilton). The causes are 
direct violence in the opposite direction to that given for the luxation 
outward. The internal condyle will be less prominent, the external more 
prominent, the olecranon will be seen crowded over to the inner aspect 
of the joint, while the head of the radius rests near the middle of the 
articular surface of the humerus. The position of the forearm is that of 
flexion. Reduction is difficult, and should be effected in ether narcosis. 
Extension and counter-extension should be made in the flexed position, 
and the arm gradually brought out straight, while at the same time direct 
pressure is made, in proper and opposite directions, upon the humerus 
and forearm, near the joint. 

Dislocation of both bones backward is the most frequent form of dis- 
placement at the elbow. Incomplete external and incomplete internal 
luxation are next in order of frequency, while the forward dislocation is 
most infrequent. 

In the posterior variety the direction of the force may be such that a 
deviation to one or the other side may occur. The treatment is practi- 
cally the same. Direct lateral pressure in the line of the normal position 
of the bone may be required in addition to the mechanism of reduction 
above given. Partial anchylosis is not infrequent after these lesions. 
Passive motion should be begun within two weeks after the injury, and 
repeated daily if no acute inflammation is produced. 

Wrist-Joint.—Dislocations at the carpo-radial joint are very rare. 
Only a few instances of complete backward or forward luxation of the 
carpus are on record. Lateral dislocations are considered impossible 
without fracture of the styloid process of the radius or ulna. The two 
principal displacements occur with about equal frequency. In the dack- 
ward variety the anterior aspect of the carpus rests upon the dorsal rim 
of the cancellous expansion of the radius, the reverse being true in the 
dislocation forward. The anterior and posterior ligaments are partially 
or completely ruptured, and the annular ligament, which binds the ten- 
dons down, may be torn and the tendons displaced. 

The cause of the backward displacement is a fall on the back of 
the hand, or a blow upon the dorsum of the radius, just above the 
wrist, while the hand is in extreme flexion. Violence of a similar 
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character, applied in the opposite direction, will produce the forward 
luxation. 

The diagnosis must be made between Colles’s fracture and disloca- 
tion. In dislocation the deformity from the over-riding carpus is much 
greater than after fracture. In Colles’s fracture the swelling on the 
dorsum of the wrist is smooth and rounded. When impaction has not 
occurred crepitus may be obtained. 

Reduction is effected by extension and counter-extension from the 
forearm and hand, to which direct pressure in the line of displacement 
should be added. 

Dislocation of the metacarpal bones, at their carpal extremities, is 
rare. Luxation of the metacarpal bone of the thumb is most frequently 
met with. The carpal end of this bone may be displaced partially or 
completely, in a forward or backward direction. When the end of the 
bone rests upon the dorsum of the trapezius it can be easily recognized. 

Extension and counter-extension, with direct pressure, is usually suffi- 
cient to accomplish reposition. A clove-hitch or snare may be thrown 
around the thumb to insure extension. Reduction is at times difficult, 
and the history of this accident is not without a record of failure both as 
to replacement and retention when replaced. 

In the displacement forward, on account of the thickness of the soft 
parts, the end of the bone can not be easily recognized. An unusual 
depression may be observed on the radial and dorsal aspects of the wrist, 
just in front of the os trapezium. 

Strong extension with counter-extension is necessary, and to this 
should be added direct pressure, applied near the end of the displaced 
bone. 

Luxation of the remaining metacarpal bones occurs rarely, and, when 
met with, the displacement is usually partial, and toward the dorsum of 
the carpus. 

The phalanges may be dislocated either backward or forward at the 
metacarpal articulations, or at the interphalangeal joints. The character 


Fig. 411.—(After Hamilton.) 


of the lesion is easily recognized, and the reduction, as a rule, is not diffi- 
cult. Extension with a clove-hitch, or with the apparatus shown in 
Fig. 411, will effect reduction. In some instances operative interference 
is demanded when reposition by extension and pressure can not be 
effected. Careful asepsis should be observed. On opening into the 
joint, the resisting ligaments should be snipped with a sharp bistoury, 
when the displacement may be easily corrected. 

Hip-Joint.—While the head of the femur may be displaced from the 
cotyloid cavity in any direction, it is customary to consider four distinct 
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luxations: (1) Upon the dorsum ilii ; (2) into the ischiatic notch ; (8) 
into the obturator foramen ; (4) upon the os pubis. Practically these 
lesions occur in each of the quadrants of a circle, the center of which is 
the center of the acetabulum. 

As shown in Fig. 412, about 50 per cent of all luxations at the hip 
occur in the iliac quadrant, 30 per cent in the ischiatic, 11 per cent in the 
obturator, and 7 per cent in the pubic. Two per cent occur beyond these 
regions. Cases are on record 
where the head of the bone was 
lodged on the tuber ischii, in 
the perinzeum, and just beneath 
the anterior-superior spine of 
the ilium. 

The capsule is usually torn 
at its inferior and posterior sur- 
face. It may be a slit or tear 
in the long axis of the liga- 
ment, or frequently a broad 
rupture occurs along the edge 
of the cotyloid cavity. The 
ligamentum teres (when pres- 
ent) is always torn. The ilio- 
femoral (or Y) ligament is very 
rarely completely ruptured. The Fic. 412.—Showing the proporticn of displacement in the 
injury to the muscles and sur- four quadrants of a circle about the acetabulum. 
rounding structures is always 
severe, and varies in proportion to the degree of violence which caused 
the luxation, together with the particular direction of the displace- 
ment. 

In the displacement upon the dorsum ilii the glutei muscles may be 
lacerated, bruised, or lifted from the ilium by the head of the bone, but 
not by tension on their tendons, for, with the exception of the lower 
fibers of the maximus, their axes are slightly shortened in the new posi- 
tion. The obturator internus, externus, gemelli, and quadratus femoris 
are greatly stretched, or torn entirely loose. The pyriformis is not so 
apt to suffer. The pectineus, iliacus, and psoas are carried upward and 
outward. When the head of the bone is projected into the ischiatie 
notch, the conditions as to the muscles are practically unchanged. ‘The 
sciatic nerve and vessels are pressed upon and may be contused or lacer- 
ated. In the displacement upon the pubes the psoas and iliacus may be 
injured, while the femoral vessels and anterior crural nerve are more Ol 
less pressed upon. When the head of the bone is lodged in the obturator 
foramen, the obturator externus muscle and the obturator vessels and 
nerves are more or less contused, while the glutei and the remaining 
external rotators are put upon the stretch. 

Causes.—Dislocations at the hip may be congenital, pathological, or 
traumatic in cause. 

Congenital luxations, rare in occurrence, are the result of interferencé 
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with normal development. Failure to complete the process of ossification 
in the three bones which compose the acetabulum leaves a soft and fibro- 
cartilaginous cup or sac, through which, when the weight of the body is 
sufficient, the head of the femur is more or less completely displaced into 

_ the pelvic cavity. Absence of the ligamentum teres is not alone sufficient 
to account for displacement when the bones, capsule, and muscles are 
normal, for it is not infrequently absent in cases which have never suf- 
fered a luxation. Moreover, the majority of cases in which this ligament 
has been ruptured by one luxation do not suffer a second displacement. 
An abnormally long, loose, or relaxed capsule will lead to sub-luxation 
or displacement without rupture of the capsule. Failure of development 
from the cervical epiphysis is another cause of congenital dislocation at 
the hip. 

Pathological dislocations are caused by chronic arthritis. The bones 
are more or less destroyed, and the capsule breaks down, permitting dis- 
location of the head of the bone as a result of muscular action or slight 

violence. 

Traumatic luxations are direct or indi- 
rect. The most frequent cause is a fall 
from a height or from a carriage in mo- 
tion, the person striking upon the foot or 
knee, with the thigh carried in such a di- 
rection that its axis is at a considerable 
angle to that of the spinal column. 

Anatomically considered, the most fa- 
vorable position for the two posterior, and 
by far the most frequent displacements, is 
when the thigh is flexed at about an angle 
of 90° to the axis of the body. If the 
thigh be adducted, the tendency is to rupt- 
ure the capsule on its posterior-inferior 
surface, with escape of the head on to the 
dorsum tii, or into the ischiatic notch. 
When in a position of abduction, the rupt- 
ure is likely to occur on the lower anterior 
aspect of the capsule. 

A fall directly upon the trochanter, with 
the thigh in adduction or abduction, with 
extreme outward or inward rotation, is apt 
to produce rupture of the capsule and lux- 
ation. 

Symptoms.—In dislocation upon the 
aS dorsum ilii, with the patient standing erect 

Hie, 418,— Position of extremity in dis- upon the uninjured extremity, the trochan- 
the dorsum i (Aner Houston? "ter of the displaced femur will be nearer 
the anterior-superior spine of the ilium than 

that of the opposite side; the thigh is slightly flexed upon the abdomen, 
adducted, and rotated inward. The head of the bone may be appreciated 
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in the new position. The shortening is from one to two inches, and in 
the vast majority of cases the great toe of the injured side is directed to 
or rests upon the instep of the opposite foot, while the knee of the lux- 
ated side is in front of, and slightly above, its fellow (Fig. 413). Museu- 
lar rigidity and fixation are extreme. In very exceptional cases there is 
eversion of the foot, with slight abduction, which Prof. Bigelow holds to 
be due to extensive and unusual laceration of the ilio-femoral ligament, 

When the head of the bone is lodged in the ischiatic notch, the gen- 
eral characters of the deformity are the same, yet not so well marked, 
The degrees of flexion and adduction are less extreme, the trochanter is 
less prominent, and there is not so 
much shortening. 

In the thyroid displacement the 
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Fie. 414.—Position of extremity in dislocation of Fie. 415.—Position of extremity in dislocation of the 
the head of the femur into the thyroid foramen. head of the femur upon the pubes, (After Ham- 
(After Hamilton.) ilton. ) 


extremity is increased in length, and the thigh is abducted and slightly 
flexed upon the abdomen. The toes may be turned slightly in or out, 
although they usually point to the front. The hip is less prominent than 
normal. The head of the femur may at times be recognized in the new 
position, although, on account of the tense condition of the adductor 
muscles, this is in some instances impossible (Fig. 414). 
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When the dislocation occurs on the pubes there is abduction, slight 
flexion, and slight outward rotation. The foot is carried away from 
that of the sound side, and the toes are pointed outward. The chief 
diagnostic feature of this displacement is the presence of the head of the 
bone at Poupart’s ligament (Fig. 415). 

The differential diagnosis is between muscular spasm or rigidity and 
fracture. 

‘Spasm or rigidity of the muscles about the hip may occur as a re- 
sult of an acute or subacute inflammatory process in the joint, or in 
the periarticular tissues, or in certain cases of ostitis of the lumbar 
vertebrae, sacrum, or ilium, in the neighborhood of the psoas and ilia- 
cus muscles. This condition of partial immobility may be differentiated 
from that of dislocation by the absence of the shortening, which is 
present in the displacement on the dorsum ilii and into the ischiatic 
notch, the lengthening in the thyroid luxation, while the head of the 
bone on the pubes will determine the character of this lesion. The 
absence of the characteristic deformity. of each of these forms of dislo- 
cation will determine the diagnosis of muscular spasm or rigidity. The 
symptoms of fracture near the hip have been given. Shortening, pre- 
ternatural mobility, and crepitus are to be chiefly relied upon in differ- 
entiation. 

Reduction—Dislocation on the Dorswm Llii—Bigelow’s Method.— 
In complete ether narcosis, place the patient upon a strong, low table, or 
upon the floor, in the dorsal decubitus. Grasp the leg of the dislocated 
side, just above the ankle, with one hand, and near the knee with the 
other, flex the leg on the thigh, and the 
thigh on the abdomen, to nearly an angle 
of 90° with the surface of the floor, ad- 
duct the thigh until the knee of this side 
is carried to about the middle of the sound 
thigh, and then cause the knee to describe 
a circle outward and downward until the 
leg is brought to the floor in its normal 
position (Fig. 416). If the luxation is not 
reduced the manceuvre should be careful- 
ly repeated. This method of reduction 
by manipulation is based upon the resist- 
ance ‘to reduction which is made by the 
ilio-femoral ligament (when this is not 


\ j torn). 

N Hn The normal position of this ligament 

AG 5 is shown in Fig. 417, and its relaxation 
ee by flexing the dislocated thigh upon the 


Pio, 416.—Reduetion of dislocation on the abdomen is shown in Fig. 418 ; and it is 

low.) ao readily seen that if, with the thigh in this 
: position, abduction, with outward rota- 
tion, is practiced, the head of the bone will be lifted over the margin of 
the acetabulum and carried in the direction of the socket. 
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Fic. 417.—The ilio-femoral or Y ligament. 
(Bigelow. ) 
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Fia. 418.—Relaxation of the ilio-femoral ligament by 


flexion and adduction of thigh. (Bigelow.) 


Crosby’s Method.*—Place the pa- 


tient on the floor, in the dorsal decu- 
bitus. 
and the thighs on the abdomen, and, 
with the arms locked underneath the 
knees, raise the patient from the 


Flex both legs on the thigh, 


floor so that the body will rest only on the neck and shoulders. If, 
after suspension lasting two or three minutes, reduction is not accom- 


plished, the patient should be 
swayed from side to side, thus 
adding alternately slight abduc- 
tion and adduction to the exten- 
sion. While the displacement may 
be overcome without anesthesia, 
it is much more easily and surely 
effected with it. 

The same result may be accom- 
plished by employing vertical ex- 
tension in the manner recommend- 
ed by Bigelow and shown in Fig. 
419. 

Hamilton’s Method.—The pa- 
tient is in the dorsal decubitus, 
and the limb is grasped as in Bige- 
low’s method. ‘‘ Flexing the leg 
on the thigh, the knee is to be 
carefully lifted toward the face of 
the patient, until it meets with 
some resistance ; it must then be 


Fic. 419.—Reduction of dislocation on the dorsum ili 
by vertical extension. (Bigelow-) 


* This method was introduced by the late Prof. A. B. Crosby. 
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moved outward and 
slightly rotated in the 
; Y same direction, until re- 
sistance is again en- 
countered, when it must 
be brought downward 
again to the bed.” 

The older method of 
violent extension, by 
means of blocks and 
pulleys, should not be 
employed, unless all 
pp | other means have failed. 
oe Reduction of Dis- 
nl (j locations into the Is- 

4 | chiatic Notch.—In this 
luxation the mechan- 
ism of reduction is prac- 

tically the same as for 
2) the preceding displace- 


ment. One point must 
Fig. 420.—Cooper’s method of extension an counter-extension in A ; 
reduction of dislocation into the ischiatic notch. (Hamilton. ) be guarded against — 


the danger that, when 
the head of the femur reaches the margin of the acetabulum, it may be 
deflected below the rent in the capsule, and lodge in the thyroid foramen. 
If extension and counter-extension after the older method (Astley 
Cooper’s) be necessitated, the pelvis should be fixed by a sheet folded 
and passed through the peri- 
neum and over the groin, and 
extension made from above the 
knee, with the thigh flexed al- 
most to an angle of 90° with 
the abdomen, and adducted un- 
til the knee is carried in front 
of the opposite thigh (Fig. 420). 
Reduction of Dislocations in, 
the Thyroid Foramen—Method 
of Bigelow.—Place the patient 
upon the floor, in the dorsal de- 
cubitus, flex the leg on the thigh, 
and the thigh on the abdomen, 
making, at the same time, slight 
abduction. Then rotate the fe- 
mur inward, adduct, and carry 
the knee to the floor. 
The older method involved 
extension in a lateral direction, 


Fie. 421.—Reduction of dislocation into the thyroid 
Y means of a sheet folded and foramen. (Bigelow.) 


Fic. 422.—Showing the relation of the ilio-femoral 
ligament in dislocation of the head of the fe- 
(Bigelow. ) 


mur into the thyroid foramen. 


A TEXT-BOOK ON SURGERY. 


Fie. 423.—Showing how flexion of the thigh on the 
abdomen relaxes the ilio-femoral ligament in 
dislocation into the thyroid foramen, (Bigelow.) 


passed around the inner surface of 
the thigh, while the pelvis was 
fixed by a sheet passed around 
this part of the body, and upon 
which traction was employed in an 
opposite direction (Fig. 424). If 


pulleys can not be had, the sheet which is carried around the thigh 


should be tied into a loop 
and laid over the shoulder 
of the operator. 

Reduction of Dislo- 
cations upon the Pubes 
—Hamilton’s Method. — 
When the head of the 
bone is lodged well over 
the pelvic rim the thigh 
should be abducted and 
rotated outward, in order 
that the head may be 
thus lifted over the pu- 
bes, and then flexed upon 
the body, adducted, and 
brought down. © Rotation 
outward should cease as 
soon as the head of the 
bone has risen above the 
pubes. When the head 
has not passed above the 
rim of the pubes, out- 


ward rotation is not called — 


for. 
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Fie. 424.—Cooper’s method of reducing dislocation into the thy- 

roid foramen. (Hamilton.) 
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If in this mancuvre the bone slips into the thyroid foramen, the 
manipulation given for this luxation should be practiced. 

By Extension and Counter-Eatension—Hamilton’s Method.—Place 
the patient upon the edge of a bed or table, so that the injured limb may 


( 


Fie. 425.—Reduction of dislocation upon the pubes by extension and counter-extension. (Hamilton.) 


fall slightly over the edge. Extension is made from the thigh, and 
counter-extension from the perineum and groin, in the direction indi- 
cated in Fig. 425. The tendency of modern surgery is to rely upon ma- 
nipulation under anzesthesia rather than resort to the forcible methods 
of extension and counter-extension. 

The after-treatment of hip-luxation involves fixation of the muscles 
about the joint for from two to six weeks. A gutta-percha, heavy paste- 
board, or leather splint, molded to the side of the pelvis, thigh, and down 
to the ankle, applied upon a thin layer of absorbent cotton, and held in 
place by a leg-, thigh-, and spica-bandage, should be employed. 

The prognosis as to rapid restoration of function is not always favor- 
able. The injury to the capsule, and more especially to the muscles 
around the joint, may lead to an impairment of the hip, more or less 
permanent. In permanent luxations, in some instances, a fair degree of 
mobility may be developed. Reduction has been successfully performed 
as late as four and six months after the injury. 

The treatment of congenital dislocations of the hip, and of pathologi- 
cal luxations, will be given later. 

Dislocations at the Knee—The Tibia from the Femur.—Displace- 
ment of the femoral end of the tibia may occur as a result of congenital 
malformation, disease, or accident. 

Congenital luxation is rare, and is usually partial. As a rule, the 
tibia is displaced forward, although the opposite condition may prevail. 
Absence of the patella has been observed in several of these cases. 

Pathological dislocations will be given under the head of diseases of 
this joint. 

Traumatic luxation at the knee is comparatively rare. The tibia 
may be completely or partially displaced, and in any direction. Partial 
dislocation is the rule. Complete luxation is apt to be complicated with 
awound. A compound dislocation usually occurs forward or backward. 
The cause is direct violence. A blow upon the anterior aspect of the 
tibia, near the joint, or the posterior-inferior portion of the femur, may 
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cause a backward displacement of the tibia, while violence from opposite 
directions may produce a forward dislocation. The same force applied 
laterally may also produce the Jateral displacements. A favorable condi- 


Fia. 426.—The author’s case of backward dislocation of the tibia at the knee, caused by stepping into a hole 
while in the act of running. (From a drawing by Dr. Mewborn, fifteen years after the accident.) 


Fie. 427.—The same, after exsection. 


tion for luxation is the application of violence when the leg is in extreme 
flexion. A sudden twisting or wrenching of the femur upon the tibia when 
the foot is so caught that rotation on the heel is impossible, is favorable 
to rupture of the ligaments, and lateral or oblique incomplete luxation. 
The symptoms of dislocation at the knee are usually clear. In the 
backward variety the antero-posterior diameter of the knee is increased, 
the tibia projects into the popliteal space, and the condyles of the femur 
are unusually prominent. In the forward variety the antero-posterior 
measurements are also increased, the anterior edges of the tibia are easily 
detected in the advanced position of this bone, while the condyles of the 
femur are unusually prominent posteriorly. The tibia may be rotated 
upon its axis. In the lateral displacements the condyle of the femur 1s 
recognized as projecting on one side, while the flat end of the tibia is felt on 
the opposite side. The transverse diameter of the joint is increased in pro- 
portion to the degree of displacement, which is, however, rarely complete. 
Treatment.—Reduction is readily effected by extension and counter 
extension, with direct pressure and counter-pressure in the proper direc- 
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tions. Once reduced, fixation should be secured by Buck’s extension, with 
sand-bags applied to the limb, or an investing splint should be employed. 

The prognosis after this injury is unfavorable. The function of the 
joint is rarely fully restored. The question of amputation after disloca- 
tions of the knee, where there is extensive injury of the surrounding 
structures, is one of great importance. Shock is more profound in this 
luxation than in dislocation at any other joint. A primary amputation 
will rarely be justified except after laceration of the popliteal vessels. AI] 
antiseptic measures should be employed, and amputation only advised 
after every effort consistent with the safety of the patient’s life has been 
made. Exsection is preferable, and offers not only a greater degree of 
safety but a more useful result. 

Dislocation of the Patella.—This bone may be displaced by muscular 
action, without the aid of external violence, or by an injury alone. 
When the ligamentum patelle is ruptured, it is carried wpward for a 
varying distance by the contraction of the quadriceps. It can only be 
displaced downward by a blow received upon its upper margin sufficient 
to tear it loose from its muscular attachments. Dislocation owtward is 
the more frequent variety, and occurs as a result of muscular contraction 
and from violence. Displacement ¢nward is the result of a blow received 
upon the outer margin of the bone. In the lateral dislocations, in rare 
instances, the patella is turned obliquely on its edge, or it may possibly 
be completely inverted. 

The symptoms of these various luxations are unmistakable, and the 
reduction, by relaxing the quadriceps and pressure, not difficult. 

The after-treatment is directed to the prevention of recurrence. 

Dislocations at the Ankle-Joint. — Dislocations at the tibio-tarsal 
articulation may occur in four directions, viz., forward, backward, in- 
ward, and outward. Inthe last two forms fracture of one or the other 
malleolus is apt to occur. 

Dislocation of the tibia inward is caused by a fall upon the foot at a 
time when it is turned outward, the body-weight being brought to bear 
upon the inner aspect of the heel and great toe. This form of sprain is 
frequently caused by leaping from a wagon or car in motion. It may 
also result from a heavy blow upon the fibular side of the leg, near the 
ankle, when the foot is solidly fixed against the ground. The displace- 
ment is usually partial. A complete luxation is apt to be compound. 

The symptoms of inward dislocation are the great prominence of the 
inner malleolus and the peculiar twist of the foot,'so that the inner side 
of the heel and the great toe rest on the floor while the sole looks ob- 
liquely outward and upward. The only displacement it may be mistaken 
for is that of the astragalus from the os calcis. 

The treatment is to bring the foot into the normal position by pressure 
and counter-pressure, and fix it with a splint and bandage. On account of 
the great swelling which is likely to occur, an immovable dressing should 
not be applied until the acute symptoms of inflammation have subsided. 

The symptoms of outward displacement are the reverse of the inward, 
and can without difficulty be recognized. Displacement of the tendons 
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of the long and short peronei muscles, from their sheaths behind the 
external malleolus, is likely to occur in this accident. After reduction 
at the joint these should be pushed into place, and an effort (rarely suc- 
cessful) made to hold them in position by a compress and bandage, ap- 
plied before the splint for the luxation is adjusted. 

Forward dislocation may occur as the result of a blow upon the back 
of the leg, near the ankle, while the foot is firmly placed upon the ground ; 
by falling forward with great violence, when the momentum of the body 
is suddenly arrested by the foot striking against the ground ; or by fall- 
ing backward, with the foot so fixed that great‘and unusual extension of 
the tarsus takes place. 

The symptoms are unnatural prominence of the heel, shortening of the 
distance between the toes and the front of the tibia, on the displaced side. 

Reduction.—Place a clove-hitch around the heel and instep for exten- 
sion, and make counter-extension from the thigh. Flex the leg so as to 
relax the sural muscles, and make forcible extension from the foot. As 
soon as the extension is well begun the operator places his foot against 
the front of the patient’s tibia, just above the ankle, and pulls forward 
on the foot, at the same time flexing it on the tibia. 

Backward displacement is caused by violence applied in a direction 
opposite to that which produces the forward luxation, and the symptoms 
are exactly the reverse. 

The treatment demands reduction by extension and counter-extension, 
and direct pressure. 

Dislocations at the ankle are often complicated with fracture, or may 
be compound. In any form of injury an effort should be made to save 
the foot and joint. The ankle is exceedingly tolerant of surgical inter- 
ference, and, with strict cleanliness and antisepsis, amputation on account 
of complicated or compound dislocation will be rarely necessary. 

The fibula may be displaced from its articulation with the tibia at its 
upper or lower end. At the upper end it is usually luxated forward, as 
a result of direct violence from behind, although it is possible to have the 
reverse occur. The bone will be felt in the abnormal and anterior posi- 
tion, and may be pushed directly back into place. In the backward dis- 
placement the biceps muscle may produce the luxation, or it may be from 
violence applied from the front. Strong and continued pressure must be 
employed to retain the bone in position until adhesions occur. During 
the treatment the leg should be flexed on the thigh in order to relax the 
biceps. 

At the lower end dislocation of the fibula alone, without the tibia, is 
exceedingly rare. Anatomically, it may occur in both directions. Re- 
duction may be effected by direct pressure. The fibula may be displaced 
outward from the tibia by the astragalus being driven upward between 
these bones. 

Dislocations of the Bones of the Tarsus.—The astragalus may be 
partially or completely dislocated forward, backward, outward, or in- 
ward, The luxation is usually incomplete. On account of the great 
violence necessary to its production it not infrequently is compound, or 
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complicated with a fracture. Violence of the same character as that which 
produces displacement of the tibia will cause dislocation of the astragalus. 

Treatment.—Luxation of the astragalus is a serious accident. The 
efforts at reduction do not always succeed, and, even when reduction is 
effected, the injury to the joint may be such that loss of function results. 
Direct pressure and counter-pressure, while the patient is profoundly 
anesthetized, offer the best means of successful reduction. Displace- 
ments of the metatarsal bones and phalanges of the toes are treated in 
the same general way as described for similar lesions of the hand. 

The Vertebre.—Dislocation may occur at any articular surface of the 
vertebral column. The accident is always serious, the gravity being pro- 
portionate to the degree of displacement and the injury to the cord and 
nerves. 

Luxations are more common in the cervical region. One or both 
articular processes may be displaced forward or backward upon the ver- 
tebra below. In the wnilateral displacement the fibro-cartilage between 
the bodies is only slightly involved, and, while there is pressure upon 
the nerves passing out of the intervertebral foramen, there is no pressure 
upon the cord. In the di/ateral form the cartilage is torn, the body more 
or less involved in the luxation, and the cord compressed. 

The causes are muscular contraction, or violent twisting of the neck 
by accident. 

The symptoms of unilateral displacement are pain—which may be 
referred to the distribution of the nerves passing through the interverte- 
bral foramen involved—at the seat of luxation and rotation of the head, 
ina forward dislocation, so that the chin points to the side opposite to 
that upon which the injury exists. When the luxation is backward, the 
face is turned toward the seat of injury. 

In the case of a young lady which came under my observation, the 
right articular process of the fourth cervical vertebra was displaced for- 
ward by sudden and violent muscular contraction. Pain was acute at 
the seat of luxation, and numbness down the right arm indicated com- 
pression of some of the filaments forming the brachial plexus. Reduction 
was effected as follows: The patient being seated in a chair, the shoul- 
ders were held immovable and the head further rotated to the left; then 
Strong extension was made by lifting the patient from under the chin 
and occiput, at the same time carrying the head back to the right. Relief 
was immediate and permanent. 

In bilateral luxation careful extension and direct pressure and counter- 
pressure should be practiced. 

Dislocation of the condyles of the occipital bone from the atlas is 
probably always fatal. Luxation at the atlo-axoid joint, with fracture 
of the odontoid, is also fatal. 

| Ribs.—The ribs may be displaced from their vertebral articulations. 
The cause is direct violence, and the displacement usually forward. The 
true ribs may be dislocated at the junction of these organs with their 
cartilages, near the sternum. The treatment for these luxations is the 
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DISEASES OF THE JOINTS IN GENERAL. 


Inflammation of a joint may be simple or infective. It may involve 
the entire anatomical structure of the articulation, or may be limited to 
a portion of the capsule or its lining membrane. When the lining mem- 
brane is alone involved it is called synovitis (a similar condition of 
the tendon sheaths is known as ¢hecitis or teno-synovitis). When the 
ligaments of a joint are involved it is called syndesmitis. When all of 
the structures are involved—bone, cartilage, ligaments—it is known as 
arthritis or osteo-arthritis. 

A typical simple (non-infective) inflammation of the joint structure 
occurs afteran ordinary sprain. The first symptom is pain and swell- 
ing proportionate in general to the extent of the traumatism. Hyper- 
zemia and dilatation of the capillaries in the basement membrane of the 
synovial membranes and ligaments occur, followed by emigration of 
leucocytes into the intercapillary spaces as well as into the cavity of 
the joint, in which there is almost always a transudation of serum. The 
synovial fluid is increased in quantity, richer in cell elements than nor- 
mal, and frequently discolored by red blood-corpuscles or free heematin. 
Not only is the capsule distended, but frequently the communicating 
burse are also abnormally filled with fluid. The embryonic cells, which 
are the product of the inflammatory process, are found not only lining 
the synovial surface, but there is also a connective-tissue hyperplasia 
in the substance of the capsule. Simple arthritis or synovo-arthritis as 
described (pyogenic infection not having occurred) tends to recovery. 
The inflammatory symptoms subside, repair goes on rapidly, absorp- 
tion of the exudate takes place, and, when uncomplicated by rupture 
of the capsule or fracture of bone or cartilage, its function is restored. 
Should infection occur, the clinical history is entirely different. The 
symptoms of pain and swelling are exaggerated ; pus forms in the joint; 
the liquefying action of the toxic products generated by pyogenic organ- 
isms destroy the synovial surfaces and produce erosions of the cartilagi- 
nous facings of the bone and the interosseous fibrocartilages, if such 
exist ; softening or thickening of the capsule, increased abnormal hyper- 
emia, invasion of the periarticular tissues, and, in the natural course of 
this form of arthritis, rupture of the capsule and escape of purulent con- 
tents follow. Neglected cases of pyogenic infection of a joint lead gen- 
erally to the involvement of the bones connected with the articulation. 
Osteomyelitis may in this way occur. 

Treatment.—The first essential in the treatment of simple traumatic 
synovitis, or synovo-arthritis (sprain), is rest. This is best secured by 
the recumbent posture and elevation of the part involved. The ice bag 
or cold applications are usually grateful. Immobilization of the part by 
plaster of Paris or by some fixed dressing, between which and the in- 
jured member a considerable layer of absorbent cotton is interposed, 
produces a compression which aids in the absorption of inflammatory 
products. In sprain at the ankle, as advised by Prof. V. P. Gibney and 
others, tight strapping with adhesive plaster from the dorsum of the 
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foot around the ankle and lower leg in figure-of-eight fashion has been 
used in late years, especially in subjects who are unable to give up 
work. As soon as the injury is received, the strapping is applied; the 
shoe is worn as if nothing had happened, and the patient is advised to 
go about regardless of the sense of discomfort which may be present. 
A considerable number of successful cases treated in this way have been 
reported by various surgeons. 

The treatment of infective arthritis, or synovo-arthritis, demands abso- 
lute rest from the moment of its inception and the energetic efforts of 
the surgeon to arrest the invasion of the joint and to build up the nor- 
mal resistance of the patient. Between the danger of opening into an 
infected joint and instituting drainage and the threatened destruction of 
the structures from the presence of a further accumulation of pus in the 
capsule, the surgeon is frequently at a loss what course to pursue. 
Since the judicious employment of cocaine renders the procedure practi- 
cally without. pain, especially in children over twelve years of age and 
in all adults, it would be proper to attempt an evacuation of the puru- 
lent accumulation in the capsule by careful aspiration and irrigation 
through a large-sized aspirating needle with a boiled saturated solution 
of boric acid cooled down to 110° F. Care should be taken to exhaust all 
of the fluid possible from the joint through the largest aspirating needle, 
and, of course the needle should be thoroughly aseptic before it is used 
even in a septic joint. The opening should be at once sealed with gauze 
or collodion and an absorbent compress applied to the joint. It is proper 
to say that in the author’s experience such measures have usually failed, 
incision and drainage being ultimately necessary. When incision is 
determined upon, it should be free, and in a large joint, such as the 
knee ; a single opening upon the outer or inner side of the capsule will 
usually suffice. Thorough irrigation should follow the incision, and it 
is well to insert a medium-sized rubber drainage tube which has been 
taken out of the sterilizer immediately before using. The period for 
which drainage should be employed will be determined by the symp- 
toms. When the pus has practically ceased to flow from the tube, it 
may be removed, and the same careful aseptic dressing applied until 
recovery is complete. 

Penetrating Wounds. — Ordinary incision, puncture, or lacerated 
wounds of a joint are serious only as they cause infection. Anvaseptic 
incision or punctured wound, as in exploration of the joint, is practically 
without risk. An accidental, punctured wound requires no further 
treatment than aseptic management and complete rest, unless symptoms 
of infection oceur. It should then be treated according to the directions 
just given. In laceration of a joint, where the air or any infectious 
agent has been carried into the latter, it should at once be made sterile 
by irrigation with boric acid solution and the wound closed with or 
without drainage, as may be demanded. In gunshot wounds of the 
joint the same treatment should be instituted. These are somewhat 
more formidable on account of the destruction of bone which is likely to 
follow the passage of a ball through a joint. It is advisable to cleanse 
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the wound of entrance and exit, taking the usual antiseptic precautions, 
keeping the member in complete rest while repair is going on. his 
method was followed in a recent case of penetration of the knee joint 
with a ball from a Colt navy pistol, and no sepsis occurred, the joint 
resuming perfect function within six months after the accident. When 
infection does occur, the ordinary surgical rules for infected joints should 
be followed. 

Dry Synovitis, or Synovo-arthritis, is occasionally met with in sur- 
gical practice, especially in rheumatic subjects. It is an inflammation 
of the synovial membrane of the capsule in which there is not only no 
transudation of fluid into the capsule, but the normal synovial secretion 
is diminished, and in many cases, even when properly cared for, ending 
in loss of function or anchylosis. These cases require rest so far as the 
joint is concerned, and an effort to correct the diathesis which causes the 
inflammation. 

Tuberculous Arthritis.—By far the more frequent form of subacute 
and chronic arthritis which comes under the.surgeon’s observation is 
tubercular in character. Tuberculous arthritis may originate in the 
deposit of the bacilli of tuberculosis directly in the synovial membrane 
or articular structures proper, and this condition is found as a rule in 
adults, or indirectly by invasion from foci of this disease in or near 
the epiphyses contiguous to the joint. This last method of invasion is 
more frequent in children. The symptoms of tuberculous joint disease 
vary in some respects owing to the direct or indirect involvement of the 
cavity. There is also a marked difference between traumatic arthritis 
and this specific form of infection. 

Acute arthritis is always a painful affection, and is almost always 
traumatic in origin. In tuberculous arthritis pain is rarely acute, 
and is intermittent and mild in character. If pyogenic (mixed) infee- 
tion occurs, pain and high temperature ensue. 

When tubercular ostitis precedes the arthritis, pain of a mild charac- 
ter is more apt to be constant. 

When the synovial membrane becomes the seat of tuberculous de- 
posit it becomes softened and thickened, covered with a rich layer of 
granulation tissue, and relaxed, permitting pathological dislocations, flex- 
ions, rotations, etc., to take place. 

The treatment of these cases, both constitutional and local, will be 
taken up with the special management of the various joints. 
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Of the Hip.—Arthritis of the hip, hip-joint disease (morbus core, or 
morbus coxarius), is a frequent and formidable affection, and one which, 
in many instances, will baffle the best medical and surgical care through 
months and years of suffering, ending in destruction of the joint, and 
frequently in death. It is a disease of childhood, occurring chiefly in 
the period of rapid growth. It rarely occurs after the twelfth year. 
It may occur at any time prior to this age, the majority of cases being 
between the ages of three and six years. 
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The pathology of morbus coxe will vary with the peculiar character 
of the lesion. The morbid changes which occur in that variety which 
is most frequently met with are those of tubercular ostitis, followed 
by destructive arthritis. The initial lesion occurs as an interference 
with, or arrest of, nutrition, near the diaphyso-epiphyseal cartilage 
(Fig. 428, a), due to the deposit 
of tuberculous material at this 
location. It may begin on the 
diaphyseal or epiphyseal side. 
According to Prof. Gibney,* 
the initial lesion appears in the 
several centers of ossification 
about the same time. It is an 
ostitis rarefaciens. The can- 
cellous cavities become filled 
with embryonic cells, absorp- 
tion of the lamelle occurs, the 
inflammatory new products may 
undergo a slow process of fatty 
metamorphosis, may become Fic. 428.—Section of normal femur of a boy eight years 

; ‘ old. (After Gibney.) 

caseous, or with mixed infec- 

tion the process may terminate in pus formation. The development of 
the bone is arrested, the ostitis, commencing in the deeper portions, 
travels in all directions, destruction of the diaphyso-epiphyseal cartilage 
occurs, with separation of the epiphyses (diastasis). While these changes 
are going on, the lining membrane of the capsule becomes involved, the 
process being one of chronic synovitis, which, as has been stated, termi- 
nates inevitably in inflammatory changes in the tissue proper of the 
capsule. The joint becomes filled with the products of inflammation, 
the capsule, overdistended and weakened, ruptures either spontaneously 
or as a result of motion, and dislocation may occur. With separation 
of the epiphysis and destruction of the neck of the femur shortening 
ensues, 

Occasionally the initial ostitis may be situated in the bones which 
form the cotyloid cavity. It is held that hip-joint disease may, in rare 
instances, result from a peri-articular inflammation, first a syndesmitis, 
secondly a synovitis, lastly arthritis. 

Causes.—The causes of hip disease are chiefly predisposing. Any 
dyscrasia which impairs nutrition in general favors the lodgment and 
proliferation of the bacillus tuberculosis and tends to destructive ostitis 
and arthritis. Traumatism may, and undoubtedly does, precipitate the 
inflammatory process in many cases, yet the ordinary violence to which 
this joint is Subjected will rarely induce covitis, except in children 
affected with some constitutional disease. Excessive use or a blow may 
produce synovitis, but, in a healthy patient, rapid recovery is almost 
certain. If diastasis occurs as a result of accident, ostifis ensues, and 


* “The Hip and its Diseases,” Bermingham & Co., New York, 1884. 
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impairment of the joint follows, yet this is an exceedingly rare injury, 
Rupture of the ligamentum teres, which must occur in a traumatic 
luxation, could not induce destructive arthritis in an otherwise healthy 
individual. 

The symptoms of hip disease are divisible into two stages. The jirst 
stage embraces all the phenomena of inflammation, up to a positive and 
appreciable destruction of the structures which enter into the formation 
of this joint. The second stage embraces the phenomena of destruction, 
namely, shortening of the neck, diastasis, rupture of the ligamentum teres 
and capsular ligament, and luxation. 

Among the earlier signs of this disease is pain, referred directly to the 
hip joint, or it may be to the hip and knee joints, of the affected side, and 
in some instances the pain is felt wholly in the knee of the same side. This 
symptom is most exaggerated at night and in the early morning hours, 
and after the child begins to move about may disappear. The distribu- 
tion of the obturator nerve to both articulations will account for the reflex 
sensibility in the knee. Jn a certain number of cases the patients will 
deny all sense of pain, and even under pressure may not exhibit signs of 
suffering. In children this effort at concealment (not uncommon) is in- 
cited by the fear of being subjected to surgical treatment. If, however, 
a careful examination is made, rigidity of the muscles about the hip 
will be evident. In standing erect, the weight of the body will be 
brought upon the sound extremity, the gluteal fold on the affected side 
is partially obliterated (Fig. 429), and in walking 
there is almost always a perceptible limp. The 
iliacus, psoas, and adductor muscles are usually in 
an abnormal state of tension; hence the initial 
flexion of the thigh, and outward rotation or ever- 
sion of the foot. 

Rigidity of the psoas and iliacus muscles—one 
of the more positive early symptoms of hip dis- 
ease—may be demonstrated in the following man- 
ner: If the patient be stripped and laid flat on the 
back, on a hard, level surface, and both legs drawn 


Fie. 429.—( After Sayre.) 


Fie. 480.—( After Sayre.) 


up (Fig. 430), it will be seen that the sacrum, spines of the vertebra, the 
scapulee, and occiput rest in contact with the table. If the sound leg 
be now extended and the popliteal space brought well down against the 
surface of the table, the lumbar spine is only very slightly, if at all, 
lifted from the table (Fig. 431). If there be rigidity of the muscles 
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named, as a result of hip disease, on the suspected side, when the effort 
is made to bring this leg into a position parallel with the sound one, it 
will be seen that extension of the thigh is limited, and that the motion 
of the hip joint is transferred to the lumbar vertebrze, so that when the 
popliteal space touches 
the table the lumbar 
spines are lifted from 
one to three inches from 
the surface (Fig. 482). 

The duration of the 
first stage varies from 
two or three months to as much as one year, and in exceptional cases 
longer. 

In the second stage the thigh is further flexed on the abdomen, adduc- 
tion is more pronounced, and shortening is present in a degree varying 
with the extent of destructive ostitis in the acetabulum, or head and 
neck of the femur, and to the character of the luxation. In the usual 
position of the foot of the affected side, in this stage, the great toe or 
inner surface of the tarsus rests upon the dorsum of the well foot, or 
on the spine of the 
tibia. The shortening 
—which may be deter- 
mined by measuring 
__ oe from the anterior-supe- 

Z re. 432.—(After Sayre.) rior spine of the ilium 

to the inner malleolus 

—will vary from half an inch to several inches. Nélaton’s or Callaway’s 

test—already given in the articles on fractures of the femur—will demon- 
strate that the shortening has occurred above the trochanter. 

‘When suppuration occurs, the capsule gives way, and sooner or later, 
if surgical interference is delayed, sinuses open through the skin, about 
the trochanter, or in the groin. Perforation of the acetabulum takes 
place in a certain proportion of cases. 

Diagnosis.—Disease of the hip joint may be differentiated from bur- 
sitis, peri-articular inflammation, rheumatism, neuralgia, sacro-iliac dis- 
ease, or ostitis of the trochanter or ilium. It is also important to deter- 
mine whether the initial lesion is a synovitis or an ostitis. 

Synovitis may be caused by excessive use of the joint, by strain or 
concussion, by sudden exposure to cold, or it may result as a symptom 
of gout or rheumatism. It is a painful affection from its incipiency, and 
the pain increases with the march of the effusion into the joint and the 
distention of the capsule. Motion increases the pain, which is usually 
SO severe that all movement of the joint is firmly resisted. The cause 
may usually be traced to an injury. Synovitis due to gout or rheuma- 
tism occurs usually in adults; coxitis is practically a disease of child- 
hood. 

When ostitis is the initial lesion, the approach of the disease is insidi- 
ous and much less painful. When present, the pain in ostitis of the head 
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and neck of the femur is deep-seated and dull, and motion is compara- 
tively free. Rotation and pressure of the head upon the capsule and in 
the acetabulum do not produce the sharp sense of pain felt in synovitis, 
Ostitis is the rule in children, synovitis in adults. 

Bursitis about the hip is rare. The sac between the capsule and the 
conjoined tendon of the psoas and iliacus muscles, and those situated 
between the tendons of the gluteus maximus, medius, and minimus and 
the great trochanter, and that between the quadratus femoris and the 
lesser trochanter, may one or all be involved. Inflammation in one or 
more of these bursee may be recognized by the limited extent, as well as 
the acuteness of the pain elicited by direct digital pressure immediately 
over the known position of the sac. Pain in the Knee is not present in 
bursitis at the hip. Rigidity is not general in the muscles about the 
joint. . 
Peri-articular inflammation is a painful affection, causing marked 
lameness from the start ; it is accompanied by local swelling and tender- 
ness if superficial, and usually by exacerbations of temperature, all of 
which will render it easy of recognition. 

Muscular rheumatism is rarely confined to the muscles of the hip. 
It is an expression of a constitutional condition which can not but be 
elicited by a careful history and study of the case. The pain is more 
severe and more early recognized than in coxitis. The painful territory 
may be outlined by fixation of the joint and digital pressure upon the 
muscles involved. 

Neuralgia occurs very rarely in children, in the period when hip- 
disease is most likely to appear. The exacerbations of pain are more 
sudden in development and acute in character, and occur with greater 
frequency and regularity than in hip disease. Motion is tolerated better 
in neuralgia than in coxitis. The symptoms of ostitis which lead to 
arthritis, if carefully studied, will show a wide difference from neuralgia 
about the hip. 

In arthritis or ostitis at the sacro-iliac junction pain is caused by 
forcibly pressing the ilium against the sacrum. The same symptoms 
may be elicited by direct pressure posteriorly over the sacro-iliac articu- 
lation. Motion at the hip is only slightly if at all embarrassed. 

Prognosis.—In hip-joint disease commencing—as is the rule—in 
ostitis or epiphysitis, the prognosis is bad as regards restoration of 
function. Partial or complete anchylosis, with a variable degree of 
shortening, will result, in the vast majority of cases, no matter how 
skillfully treated. The proportion of fatal cases can scarcely be de- 
termined. It is safe to say that at least five per cent of all cases in 
which the lesion begins as an ostitis end in death in from one to six 
years. 

In traumatic synovitis of the hip the prognosis is favorable. A resto- 
ration of function is the rule. 

Treatment.—The treatment of hip disease may be divided into me- 
chanical, operative, and constitutional. 

In the early stage of coxitis rest to the inflamed articulation, in the 
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position of least discomfort, is essential. A diseased joint demands 
protection not only from traumatism in the effort at locomotion, but 
from reflex and involuntary muscular spasm. Fixation of the mus- 
eles which act upon and about this joint can be best secured by ex- 
tension from the lower part of the thigh and counter-extension from 
the perineum. It has been shown by Bradford and Lovett, of Boston, 
that in order to gain the full benefit of extension at the hip, the femur 
should not be brought out entirely straight, but should rest about five 
degrees short of full extension (175°). 

If a child with hip disease be seen very early in the history of this 
affection, flexion of the thigh upon the abdomen will not have occurred 
to any extent, but, in cases where the inflammatory process has gone on 
for some time, the iliacus and psoas and adductor muscles will have be- 
come rigid and shortened to such an extent that the thigh can not be 
immediately brought out straight. 

In the former class of cases the apparatus about to be described can 
be at once adjusted ; in the latter, extension in the recumbent posture is 
necessary until the shortening in the ilio-psoas muscles is overcome. 

In fact, since in all cases some time must elapse between the discovery 
of the lesion and the preparation of the mechanical apparatus, it is a wise 
practice to put the patient to bed at once, and apply the extension as 
follows: Cut two strips of moleskin plaster, from one inch and a half to 
two inches wide, and long enough to extend from six inches above the 
trochanter to below the sole of the foot. Adjust one to the outer and 
one to the inner aspect of the thigh, allowing the upper end, which is to 
be doubled back upon itself and woven in with the roller, to extend four 
or five inches above the level of the trochanter. Mold them carefully to 
the contour of the limb, bringing the strips exactly over the inner and 
outer condyles of the femur, and hold them by a well-adjusted bandage, 
beginning from above. In order to prevent the plaster from wrinkling, 
it is necessary to clip it with the scissors, obliquely upward from each 
edge, at intervals of an inch or two. As the extension is exerted only 
from the femur, the adhesive strips should not be applied to the skin 
below this point. The bandage is commenced just at the level of the 
great trochanter, and that portion of the strips which extends above 
this is to be turned down and worked in with the roller. 

That part of the plaster which is exposed from the knee down should 
be donbled by laying a second strip of equal width on this, the adhesive 
surfaces coming together. In this way it is not only strengthened, but 
is prevented from sticking to the dressing. 

The extension weight—varying from seven to twenty-five pounds— 
is applied as in Buck’s apparatus. The dorsal decubitus should be 
maintained, for, if the sitting posture is assumed, the iliacus and psoas 
muscles are not materially affected by the extension. To secure this 
result the long splint of Hamilton should be applied from the axilla 
along the thigh and leg, and firmly secured by a bandage carried around 
the chest, pelvis, and thigh. Or a pillow slip may be pinned to either 
Side of the bed, passing over the chest. 
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As soon as the thigh is fully extended the following mechanism 
should be adjusted. It is one which is now employed by Dr. Newton 
M. Shaffer, after many years of trial and a large 
experience in the management of these cases, — 
in the New York Orthopeedic Hospital and Dis- 
pensary. It embodies the principle of exten- 
sion from the pelvis and counter-extension 
applied to the femur from the trochanter down 
to the condyles. It can be so arranged as to 
take advantage of any degree of deformity, 
correcting flexion, abduction or adduction, and 
is a modification of an apparatus which was 
original with Dr. Henry G. Davis, devised by 
him over forty years ago. It consists, first, 
of a pelvic band (Fig. 433) so curved behind 
and in front as to make the shortest possible 
perineal pads. This band should be made of 
annealed steelstrongenough 
to bear the weight of the 
body of the patient. At- 
tached to this is the cylinder 
which extends down the leg 
along the outer side to a 
point opposite the ankle 
joint. Accurately fitted into 
the cylinder is a traction rod 
with a foot: piece, and the 
connection between the cyl- 
inder and the traction rod 
is regulated by an adjust- 

, — able rack and pinion. The 

Fie. 433.—Shaffer’s modification of ‘ 
Taylor’s hip splint. pelvic band, accurately ad- 
justed, is fixed by two 
short perineal pads attached to it in front and behind, 
and the entire leg is connected with the traction rod 
by adhesive plasters which envelop it entirely and ex- 
tend high up on the thigh, making practically all the 
traction from above the knee. The connection be- 
tween the adhesive plasters and the foot piece is made 

by leather straps (Fig. 433). 

This appar atus may be used in various modifications, — 
not only in the treatment of the deformity, but after pro. 434—Four- -tailed ad 
the deformity has been modified, in which latter case ical 
it is so adjusted that the weight of the body falls en- 
tirely upon the perineal straps—in other words, forming a double 
ischiatic crutch. When the deformity is removed or essentially modi- 
fied, the patient may walk with or without crutches, as the conditions 
may demand. After a certain length of time has elapsed, the joint 
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reaches a stage of convalescence where simple protection is necessary 
rather than traction. The modified apparatus then becomes very useful. 
The modification consists in adjusting the foot piece and cylinder into a 
well-fitting shoe, which takes the place of the adhesive-plaster traction. 
The end of the cylinder is inclosed in the shoe worn by the patient 


Fie. 435.—Showing the manner in which the tails are interwoven. First step. 


instead of passing on the outer side, and, in addition to the outer bar, 
an inside bar is added with thigh and calf bands and an automatic knee 
spring, which enables the patent to bend the knee as occasion may re- 
quire. It has the same hip-joint and perineal pads, and affords a modi- 
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Fic. 436.—The same, before the bandage-roller is applied. Second step. 


fied traction support to the hip joint. When strong abduction is neces- 
sary the instrument shown in Fig. 437 will be found useful. 

Among many orthopedic specialists the question of preference be- 
tween this form of apparatus and some modification of H. O. Thomas’s 
method of treating hip-joint disease is not easily decided. Of all the 
applications of Thomas’s idea which have been carried into-effect, the fol- 
lowing is the most commendable: It consists of a long malleable iron bar, 
Which extends from near the axilla down the back parallel with the spinal 
column, over the buttocks, and down the posterior aspect of the thigh and 
leg, curving beneath the heel, and terminating opposite the center of 
the plantar arch (Fig. 439). At this termination a crossbar from three 
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to four inches long is welded, from the tips of which the extension straps 
are adjusted. At the upper end of this perpendicular bar there is a 
metal bar or belt which encircles the thorax for two thirds of its cireum- 
ference, terminating in straps of strong webbing fastened together with 
a buckle. Ata point opposite the anterior-superior iliac spine a pelvic 
band, similar in construction to the thoracic band, is adjusted for fasten- 
ing the instrument around the pelvis at the iliac prominences. To this 


Fre. 437.—Shaffer’s abduction hip apparatus. Fie. 438.—Thomas’s hip splint. 


band buckles are attached behind and in front for double perineal pads. 
Opposite the gluteal fold a metal band is attached, which encircles the 
thigh at this point. Farther down, at the junction of the inferior with 
the middle third of the tibia, another metal band is attached. When 
adjusted accurately to the contour of the back, buttock, thigh, and leg, 
it should extend three inches below the extremity, so that when the 
patient stands, the instrument will rest upon the floor while the foot 
swings free and clear. 

The apparatus is applied as follows: The four-tailed adhesive plasters 
are applied to the leg as above directed ; the splint is then adjusted by 
fastening, first, the perineal straps snugly, so that the pelvic band will 
come just below or on a level with the anterior-superior spines; the 
thoracic and pelvic bands are connected by means of the webbing straps ; 
the leather spraps attached to the foot piece of the brace are then fast- 
ened into the buckles attached to the plaster on the leg, and firm, steady 
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traction made. The entire limb and brace are then incased in a lightly 
applied muslin bandage so as to prevent any wabbling of the limb. A 
high shoe is adjusted to the opposite limb, and 
the patient allowed to walk with this and a pair of 
crutches. 

The length of time for which this treatment should 
be continued will be determined by the result achieved. 
It is often a necessity for one, two, or three years, 
and sometimes even longer, and should be worn for 
several months after all active symptoms of coxitis 
have disappeared. 

Conditions may arise in which the apparatus just 
described can not be applied. A fairly good substi- 
tute, and one which secures fixation, is the plaster- 
of-Paris dressing, which is applied from the line of 
the nipple around the abdomen and over the hip, 
thigh, and leg, including the foot of the affected side. 
In order to apply it while the leg is in a condition of 
fairly good extension, the patient may be made to 
stand on the sound foot upon an elevated stool, allow- 
ing the lame foot to be pendant. An assistant on 
either side holds the patient upright, and another 4... 439 _‘Thomas’s a 
makes traction downward as the plaster is applied. splint (with American 
The bony prominences should be carefully padded. ee ais 
The child should be allowed to go about after the plaster has hardened, 
and should wear an elevated shoe, four or five inches high, on the sound 
foot. This will permit locomotion without danger to the integrity of the 
affected hip. 

Vance, of Louisville, Ky., has invented a molded-leather splint, 
which is applied in the same way, and covers 
the abdomen, hip, and thigh down to and be- 
low the knee, and answers the same purpose 
as the plaster-of-Paris ; but as this latter is so 
much more readily obtained and more gener- 
ally applicable, it may be relied upon in the 
early stages of hip-joint disease and in the 
later stages after extension and counter-exten- 
sion in dorsal decubitus has brought the leg 
down to the proper plane. 

When sinuses exist as a result of disease 
of the hip joint, some slight change in the ap- 
plication of the apparatus selected will be 
necessary. It is always essential that the 
openings of the sinus or sinuses be properly 
protected by absorbent dressings in such a 
way that free discharge may be secured 
Without soiling the apparatus. 

The constitutional treatment of this disease is of great importance, 


Fig, 440.—Leather splint. 
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Carefully selected diet, out-of-door life, cod-liver oil, the hypophosphites 
of lime and soda, and tonics are indicated. | 

In the second stage of hip disease operative interference may in rare 
cases be demanded: (1) To relieve pain on account of suppuration and 
the retention of pus, or to prevent 
sepsis from insufficient drainage ; (2) 
to arrest ostitis in the head and neck 
of the femur, and in the acetabulum. 

When pain is so severe that fixa- 
tion with extension will not afford 
relief, it is safe to conclude that dis- 
tention of the capsule exists, or that 
in the structures which form the 
joint, or are immediately around it, 
suppuration has occurred to such a 
degree that free incision is necessary. 

The question of performing a rad- 
ical excision of the hip joint is one 
upon which a divergence of opinion 
still prevails. Iam convinced, how- 
ever, that this operation should not 
be done except as a last resort and 
when the symptoms of septic absorp- 
tion are so well marked and severe 
that radical interference is demanded. 
Careful conservative treatment by 
well-adjusted apparatus, incision 
and drainage of all pus accumula- 
tions, and careful general treatment 
of these patients will result not only 
in securing the recovery of the patient, but will give a more useful joint 
in the vast majority of cases. In the rare cases in which excision of 
the hip joint is deemed necessary the wound should be packed with 
iodoform gauze and treated by the open method, not even partially 
closed by sutures. 

The gauze may be changed every few days, the wound irrigated with 
1-to-3,000 sublimate solution, and again filled. Extension by the weight 
and pulley, in the dorsal decubitus, is necessary for from three to six 
weeks after the operation, unless the child is strapped in the wire breeches 
recommended by Prof. Sayre (Fig. 442) immediately after the exsection. 
The chief recommendation of this apparatus is that it allows the patient 
to be carried out of doors or about the house with perfect freedom from 
motion or pain. The objection is its costliness, which puts it out of 
the reach of many patients. The extension in bed is very satisfactory 
in its results, and, with attention to ventilation and the amusement and 
entertainment of the little patient, the confinement need not be a for- 
midable objection. 

When the wire apparatus is used the following directions should be 
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Fig. 441.—Plaster-of-Paris splint for hip disease. 
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carried out: Pad the instrument well, so that too great pressure at any 
one point may not occur. Place the patient in it so that the anus will 


project well over the crotch. It is well to insert a 
piece of protective under the sacrum and buttocks 
to prevent soiling. Fasten the well leg and the body 
to the instrument by rollers. Lay the extremity of 
the affected side in its splint, and screw the foot piece 
up until it touches the sole. Apply two strips of 
adhesive plaster in the same manner as heretofore 
given, attach these to the foot piece, and make the 
necessary extension by turning the screw in the 
proper direction (Fig. 443). After from four to six 
weeks, no matter whether the wire apparatus is used 
or extension in bed employed, the long splint of 
Shaffer or Thomas or the high shoe and crutches 
should be adjusted, and the case treated as given for 
the first stage. 

Within the last few years the operation of drill- 
ing into the neck and head of the femur, in certain 
cases where the initial lesion is an ostitis, has been 
eeoited and performed in a number of instances 

by Mr. Macnamara.* The object of 
the operation is to give escape to, 
and secure drainage of, the products 
of the inflammatory process, at or 
near the epiphysis, and thus prevent 
disintegration of the bone and inva- 


it must be done early in the disease. 
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longitudinal incision, from two to three inches in ex- 
tent, is made along the middle of the trochanter, down 
to the bone. The wound should be deep enough to per- 
mit the fingers to locate the neck of the femur, on its 
upper and latteral surfaces, so that the drill may be di- 
rected along its center. The chief danger to be avoided 
is entering the cavity of the joint by carrying the drill 
too far. The small Volkmann spoon is well adapted to 
this operation. 

Knee Joint.—Acute synovitis of the knee is frequently 
of traumatic origin, resulting from the excessive strain to 


which this joint is subjected, and also on account of its exposed position. 
It may occur in the history of gout, rheumatism, gonorrhcea, and other 


diseases, 


The chief symptoms are pain and swelling. Pain may be elicited by 
motion, or by direct pressure at any part of the joint, but it is, as a rule, 


* “Gibney on the Hip,” Bermingham & Co., New York, 1884. 
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emphasized over the coronoid ligaments, along the articular margin of 
the tibia, on either side of the Zigamentum patella. 

The treatment consists of rest by fixation. As a rule, the most 
agreeable position is that of slight flexion, with the limb elevated and 
the leg resting overa pillow. Fixation may be best secured by extension 
from adhesive strips, reaching from just below the knee to beyond the sole, 
The weight will vary from three to fifteen pounds, according to the age 
of the patient. It must not be forgotten that the ligaments of the knee 
joint are susceptible of overstretching from too great and prolonged exten- 
sion. Permanent relaxation or flail joint may result from overweight 
employed for too long a time. Cold, applied by means of the ice bag, 
is a most useful remedy during the acute stage of inflammation. When 
pain is very severe, and when the capsule is greatly distended, aspi- 
ration may be indicated. This should be done with all antiseptic precau- 
tions, and with great care in preventing the entrance of air. The needle 
may be introduced on either side of the patella, at the point of greatest 
distention, or where fluctuation is most marked. The diagnosis may be 
made positive by a small exploring hypodermic needle and aspirator, 
Or, when the tumefaction is evident above the patella, the needle may 
be carried from above downward, behind this bone. After the excess of 
fluid is withdrawn a fair degree of compression should be exercised by 
enveloping the joint with borated cotton, held firmly down by a roller, | 
Passive motion of the joint may be omitted for as long as six weeks, 
with or without a fixed dressing as may be required. 

When an acute synovitis of the knee becomes infected and pus is 
present, incision and evacuation of the pus, with irrigation, and drainage 
of the joint are indicated. As a rule, a single Jateral incision made near 
the posterior level of the joint, as the patient rests in the recumbent 
posture, will suffice. A sterile rubber drainage tube, about two inches 
long with a diameter of a quarter of an inch and stiff enough to resist 
being occluded by contraction of the incision, should be inserted. The 
joint may be irrigated as often as indicated, probably once a day, witha 
warm saturated solution of boric acid or a 1-to-5,000 mercuric-chloride 
solution. When pus ceases to flow, the tube may be removed and a 
small wick of iodoformized gauze inserted for from two to six days. 

The danger of anchylosis after acute synovitis of the knee joint, last 
ing not longer than from one to six weeks, is slight. Itis always greater 
after suppurative synovo-arthritis, or osteo-arthritis. 

Destructive osteo-arthritis of the knee joint may commence as a syno- 
vitis, either traumatic or idiopathic, or it may begin as an ostitis (tuber- 
culous) in or near the epiphysis of the tibia or femur, the joint being 
secondarily involved. The latter is by far the more frequent source of 
chronic knee-joint disease. 

Symptoms.—Pain is not, as a rule, a prominent symptom of ostitis 
near the knee, and, when the joint has become involved and the carti- 
lages eroded, in many instances the degree of pain felt is far from being 
proportionate to the gravity and extent of the destructive process. 
In exceptional cases pain may be excessive, and may be felt in the 
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hip as well as the knee, or may be referred entirely to the acetabulum. 
As the disease progresses the swelling increases, and is due not only 
to effusion into the capsule, but also to thickening of the ligaments, 
and, to a certain ex- 
tent, to changes in the 
ends of one or both 
bones which enter into 
the formation of this 
articulation. Later the 
ligaments give way, 
and dislocation of the 
tibia backward, with 
slight outward rota- 
tion, occurs (subluxation). In the earlier stages of the ostitis certain 
constitutional symptoms appear, and remain throughout the course of 
the disease. 

Treatment.—When tubercular arthritis of the knee joint is recog- 
nized in the early stages, the indications are as complete rest as possible 
for the joint surfaces. This can be obtained in a moderate degree by 
simple fixation with plaster of Paris, but this does not give the degree 
of extension which is essential to success. 
If, however, no extension apparatus can be 
obtained, the leg should be incased in plaster 
of Paris, closely applied while extension is 
being made, from the level of the perineeum 
down to and including the foot. It is better 
to leave the knee a little short of full exten- 
sion—about five degrees of flexion. Shaffer’s 
knee splint or brace (Fig. 444) is capable of 
meeting the various indications of extension, 
fixation, and rotation. 

A simple, less costly, and very efficient 
apparatus is Thomas’s knee splint. It con- 
sists of a metal ring at the upper or perineal 
end, joining two parallel bars of iron, the ring 
having an angle of about forty-five degrees to 
the inner bar. These bars project below the 
foot, and the instrument terminates in a ring 
of iron (Fig. 445). The upper or thigh ring is 
well padded and fits closely upon its inner as- 
pect against the perineeum and tuberosity of 
the ischium. It is fastened to the leg by 
leather straps and corset lacing or by an or- 
dinary roller bandage. A shoulder strap or 
suspender, intended to hold the instrument 
against the perinzeum, passes over the shoulder of the side opposite to 
that of the disease. A high shoe is placed upon the sound foot, and the 


patient walks at once with and later without the aid of crutches, the 
31 


Fie. 444.—Shaffer’s extension knee splint. 


Fic. 445.—Thomas’s knee and ankle 
brace. 


~~ 


weight of the body falling upon the perineum and end of the brace, 
allowing no concussion in the knee joint. This apparatus, chiefly com- 
mendable for simplicity and cheapness, does not give as cali 
extension as the Shaffer splint. 

In cases of knee joint disease which have not received proper attention 
in the earlier stages there will very frequently be found a condition of 
subluxation of the tibia (Fig. 446). Extension in bed in two directions, 
as shown in the accompanying cut, will have to be made until the ex- 
tremity is straight enough to wear either the Shaffer or Thomas splint. 

Operative interference at the knee joint may, in rare instances, be de- 
manded. Such extreme measures, however, should not be adopted until 
a thorough trial has been made of a carefully applied and well-attended 
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orthopedic apparatus. Sometimes it requires three or four years to 
arrest the disease and effect a cure by these means, but it is often accom- 
plished with a very fair degree of motion left in the joint. Operative 
interference, when it becomes necessary, may consist of incision of the 
capsule and drainage when, as determined by high temperature and 
great pain and constitutional disturbance, pyogenic infection has taken 
place, or excision of the joint and removal of the diseased portion of 
the bone with Volkmann’s spoon or gouge may be required. Gouging 
will suffice in some instances where the destruction of bone is limited, 
but generally, when forced to a radical step, it will be found better to 
make a clean excision at the parts, according to the rule laid down for 
excision at the knee joint. 

Diseases of the Ankle Joint.—The pathology, causes, and symptoms 
of disease at the ankle do not differ from those at the articulation just 
considered. 

Synovitis is oftener ¢trawmatic than idiopathic. The exposed position 
of this articulation, which is called upon not only to sustain the entire 
body weight, but is also frequently subjected to great lateral strain, ren-— 
ders it exceedingly liable to injury. 

The symptoms of acute traumatic synovitis at the ankle are usually 
not obscure. Swelling, pain, and heat, following prolonged or violent 
exertion, a twist, sprain, or other injury, bear strong evidence of inflam- 
mation within the joint. 

The injury most difficult to differentiate from intra-articular synovitis, 
and one which frequently complicates synovitis here, is inflammation of 
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the sheaths of the tendons which play around the joint. The evidence 
of thecitis is pain in the track of the tendon, either elicited by direct 
pressure or by placing the foot slowly in a position which will cause the 
greatest tension of the tendons, and then requiring the patient to move 
the foot in various directions which are resisted by the operator. To 
test the peronei muscles, carry the foot well inward, hold it firmly, and 
ask the patient to turn the foot out. Thecitis in the track of these 
tendons will arrest the effort at abduction and outward rotation. The 
reverse of this manceuvre will serve to demonstrate a similar condition in 
the flexors and internal rotators. 

Tuberculous synovitis of the ankle joint is less painful and comes on 
slowly. Synovitis from exposure to cold, gout, or rheumatism is fre- 
quently symmetrical, attacking either both ankles at the same time, or 
first one and then the other. Traumatic and tuberculous synovitis, on 
the other hand, are almost always unilateral. 

The prognosis of simple synovitis of the ankle, when proper, vigor- 
ous, and prompt treatment is instituted, is in general favorable. 

Treatment.—Acute synovitis, whether of traumatic or idiopathic ori- 
gin, demands rest, with an elevated position of the foot. Simple cases 
will require no more than this, with hot or cold applications, or lead-and- 
opium wash, applied by soft cloths laid loosely around the ankle, or 
blotting paper kept wet with vinegar. The employment of compression 
will depend upon the sense of relief it may give the patient. Absorbent 
cotton or soft sponges may be used, applied carefully with a flannel or 
muslin roller. The method of immediate strapping with adhesive plaster 
and permitting the patient to walk about, has been employed of late with 
success, and is recommended by so high an authority as Gibney. It 
consists in enveloping the foot from near the torso-metatarsal junction, 
the ankle, and lower fourth of the leg in tight-fitting strips of adhesive 
plaster, applied in figure-of-8 fashion and partially overlapping each other. 

Aspiration of the joint to relieve extreme tension from effusion ap- 
plies here as in other articulations. The needle should be entered in 
front, between the anterior margin of the external malleolus and the con- 
tiguous surface of the tibia, away from the vessels and nerves which are 
opposite the middle of the joint. | 

In subacute or chronic synovitis, or in gonorrhceal arthritis, compres- 
sion is indicated, and will often cause absorption of the excessive effusion 
in the joint. It is especially demanded after aspiration, to give support 
to the parts, and to prevent a further effusion. 

Extension is indicated when its employment gives relief from pain, 

_ which rest and fixation without extension do not afford. Fixation with 
liquid glass or plaster of Paris secures rest to the joint in most cases, and 
permits of locomotion on crutches. 

Arthritis of the ankle is more often due to tuberculous ostitis of the 
tibia or the astragalus. 

The symptoms are those of ostitis, elsewhere given, and the diagnosis 


ind prognosis do not differ materially from similar lesions in other 
articulations. 
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When osteo-arthritis with pyogenic infection is evident, operative 
interference is indicated, for the reasons that (1) early incision, by giving 
discharge to the contents of the capsule, retards or arrests the dosteneii 
process; (2) the common experience of surgeons is that the invasion of 
this joint is practically without danger to the patient’s life. 

Complete exsection of the articular ends of the tibia and fibula, and 
of the upper half of the astragalus, is rarely called for. An incision 
upon the side which, from the symptoms present, will give the best 
access to the diseased bone, and the free use of Volkmann’s spoon in re- 
moving the dead tissues, will usually suffice. The foot should be kept 
at rest, and the patient directed to go on crutches until several months 
after the discharge has ceased and the sinus closed. The operation of 
gouging is more successful in osteo-arthritis at the ankle than in any 
other articulation. Complete exsection is only admissible when the de- 
struction is very extensive. 

Synovitis and osteo-arthritis of the articulations of the tarsus and 
metatarsus are treated upon the same general principles as just given for 
the ankle. 

The Shoulder Joint.—Synovitis of the shoulder is usually general ; 
in rare instances it may be local. It may affect the general synovial 
surface of the capsule, be reflected into the synovial sheath of the long 
head of the biceps, the bursa under the tendon of the subscapularis, or 
that beneath the infra-spinatus, or in rare instances, especially in the 
earlier stages, one or more of these burssze may be inflamed, while the 
joint is not invaded. The bursa between the deltoid and the capsule 
may also be the seat of bursitis, although this sac does not communicate 
with the joint. The diagnosis of inflammation in one or more of the 
bursze about the shoulder may be determined as follows: 1. Direct digi- 
tal pressure upon any single bursa will indicate the sensibility of the 
part. 2. Extend the forearm fully, grasp the hand and elbow of the 
patient, and, while the head of the humerus is pulled away from the 
glenoid cavity, direct the patient to make strong flexion, which the 
operator firmly resists. If inflammation of the sheath of the long head 
of the biceps exists, pain will be experienced in the anterior and outer 
portion of the joint as this tendon is made tense. 3. When the bursa 
under the infra-spinatus is inflamed, if the arm is rotated inward, and 
held in this position, pain will be felt when the tendon of this muscle 
is made to press strongly on the bursa, in any effort at outward ro- 
tation. 

An opposite manoeuvre will serve as a test for the bursa beneath the 
tendon of the subscapularis. In general synovitis each of these move- 
ments will be productive of pain, and the differentiation is chiefly between 
neuralgia and muscular rheumatism. In newralgia pain is rarely con- 
stant, the exacerbations appearing at intervals of comparative regularity, 
and extending in the recognized course of the nerves. Motion is not 
painful in the degree which characterizes either synovitis or rheumatism, 
and, if persisted in, the sense of pain may entirely disappear. Swelling 
is not a feature of a neurosis. In rheumatism of the muscles about the 
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joint the pain is superficial, and may be elicited by digital pressure upon 
the substance of the muscles. 

The treatment of synovitis is the same at all joints. Artificial exten- 
sion is indicated when the weight of the extremity is not sufficient. 

Aspiration is a safe and efficient means of relief from pain, and is 
indicated when there is marked capsular tension. The needle should be 
entered through the center of the joint in front. Fixation of the joint 
by a shoulder cap of felt, cardboard, or leather, should be secured im- 
mediately after aspiration. When ready for application, lay upon the 
surface of the board which is to be nearest the skin a layer of absorbent 
cotton, which shall be wide enough to extend entirely around the arm 
and over the shoulder, place it in position, and secure snugly by a figure- 
of-8 bandage around the arm and shoulder. 

Acute suppurative synovitis demands an immediate evacuation of the 

purulent contents of the capsule by incision and drainage. The line of in- 
cision is from the anterior internal tip of the acromion, parallel with the 
fibers of the deltoid along the anterior margin of the great tuberosity. 
The capsule is opened external to the long head of the biceps, and, while 
traction is firmly made upon the edges, the cavity may be thoroughly 
explored and cleansed. It is of vital importance that in this, as in every 
cavity which is the seat of purulent inflammation, drainage should, when 
possible, be established from that portion of the wound which is most 
dependent. As the patient rests in bed the posterior and outer part of 
the capsule is lowest. A dull-pointed dressing forceps should be car- 
ried into the capsule through the anterior incision and bored through 
the inferior posterior wall and all the tissues to the skin, and when this 
is pushed ahead of the instrument an incision should be made to allow 
the escape of the instrument. The wound is stretched by opening the 
jaws of the instrument, and a rubber tube pulled into place as the in- 
strument is withdrawn. In tuberculous osteo-arthritis of the shoulder- 
joint exsection may be called for, after all conservative measures have 
failed. 
The Elbow Joint.—Synovitis of this articulation need not be sepa- 
rately considered. The same general principles of diagnosis and treat- 
ment apply here asin other joints. Tuberculous osteo-arthritis demands 
gouging or exsection when careful corrective mechanical treatment has 
failed. The operation will be given hereafter. 

The Wrist Joint.—Inflammation of the synovial membranes of the 
wrist or in the immediate neighborhood of this joint is of frequent occur- 
rence. It is often traumatic in origin, and not infrequently tuberculous 
It may attack the synovial sac between the ulna and radius; that 
between the radius and the fibro-cartilage and the first carpal row ; 
the general synovial sac between the first and second rows and the 
metacarpus ; or that between the base of the first metacarpal bone and 
the trapezius (Fig. 447). Inflammation of the sheaths of the tendons 
on the dorsum of the carpus or on the palmar surface may also compli- 
cate a carpal synovitis, or exist alone. The contiguity of these various 
structures renders a positive diagnosis of great difficulty. HH, when the 
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bones of the forearm are grasped near their center and pressed together, 
sharp pain is elicited at the wrist, synovitis of the radio-carpal sac is in- 
dicated. When the swelling is well defined at the edge of the articular 
end of the radius, extends across the 
wrist, and is limited to the situation 
of the first row of the carpus, the 
radio-carpal sac is probably alone in- 
volved. When the several capsules 
are involved the swelling is general. 
In ¢hecitis the pain is superficial, and 
usually extends for some distance 
along the tendons above and below 
the joint. Contraction of the mus- 
cles, the tendons of which are in- 
volved, will point to the location of 
the inflammation. Differentiation of 
synovitis from Colles’s fracture will 
depend upon a study of the symp- 
Bie, 407-2 Ader Gray) toms of this lesion already given. 
Tuberculous osteo-arthritis in its 
earlier stages is comparatively a painless process, and even after the cap- 
sule is invaded is rarely as painful as an acute synovitis. 
Treatment.—Synovitis of the wrist does not demand separate con- 
sideration. Destructive osteo-arthritis requires gouging rather than ex- 
section. Synovitis of the metacarpal or interphalangeal joints should be 
treated on general principles of rest and fixation. 


EXSECTIONS OF THE JOINTS 


The Hip—Sayre’s Operation.—Place the patient on the sound side; — 
carry the point of a strong scalpel perpendicularly down to the bone 
exactly halfway between the anterior-superior spine of the ilium and 
the tip of the trochanter major ;* cut along the neck of the femur, 
keeping the knife firmly in contact with the bone, carrying the in- 
cision midway between the center and posterior aspect of the trochan- 
ter, and then curving it slightly forward as it passes about an inch 
below the tuberosity (Fig. 448). Through this incision, which divides 
the capsule and thickened periosteum, insert the elevator and lift the 
periosteal investment from the diseased bone. When the trochanters are 
involved, the tendons, inserted into these eminences and into the digital 
fossa just above the great tuberosity, usually require to be detached 
with the knife, the point of which, in order to avoid wounding any ves- 
sels, should be kept in close contact with the bone. As soon as the peri- 
osteum is freely raised, the bone should be divided, with the chain saw 
or a dull-pointed keyhole or metacarpal saw, and the upper fragment 
lifted out with the elevator. The sawed surface should be carefully in- 
spected in order to see if the disease extends farther down the bone, ne- 


* The extremity should be held parallel with the axis of the spine, with the foot normally r0- 
tated outward. 
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cessitating a second division. The acetabulum should next be examined, 
thoroughly scraped with a Volkmann’s spoon, and all dead tissue re- 
moved. Hemorrhage is usually insignificant, and, if occurring, should 
be arrested as the operation progresses. The wound should be thor- 
oughly irrigated with 1-to-3,000 sublimate, all shreds of tissue and par- 
ticles of bone removed, and the entire cavity, after being thoroughly 
dried, filled with sterile gauze, well packed in, and held in place by a 
thigh and pelvic spica. The patient should now be put to bed with an 
extension apparatus applied as given for the early treatment of hip dis- 
ease. Sand bags may be laid along the leg to hold the foot in the 
proper degree of outward rotation, or a splint may be used. The long 
splint from the axilla to the heel is often required to prevent a child 
from sitting upright in bed. The first dressing is changed usually about 
one week after the operation, and once or twice a week thereafter. 
After four or five weeks the case should be treated as in the first stage. 
Prof. Sayre prefers, and frequently employs, the wire breeches for the 


a 


\ 
= \\ 
» 


| 


Fre. 449.—1, Ligamentum teres. 2, External ob- 
turator muscles and obturator vessels. 3, 
Cireumflex vessels. 4, Conjoined tendon of 

psoas and iliacus. (After Braune.) 


Fia. 448. 


first few weeks after the operation. This apparatus can not always be 
obtained, and the extension in bed has proved perfectly satisfactory. 


Ina certain proportion of cases the disease is not arrested by the first 


operation, and a second is required. 


The outline of the parts involved in this operation is well shown in 


Fig. 449, 


— 
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Excision of the Knee Joint—Operation.—Under rigid asepsis elevate 
the foot in order to empty the extremity of blood, and after a minute or 
two apply the rubber tourniquet above 
the middle of the thigh. 

With the leg straightened out, or 
slightly flexed (Fig. 450), an incision is 
made across the center of the patella and 
down on each side until the level of the 
posterior surface of the tibia is reached, 
These points must be low in order to 
secure drainage. The skin flaps or cuffs 
are now dissected and rolled up until the 
upper one is turned back about three 
inches, the lower two inches. As the 
flaps are held well away by assistants, 
the operator cuts down to the femur 
through the tissues, parallel with the at- 
tached edge of the reflected upper flap, + 
lifting everything 
from the anterior 
aspect of the femur 
and its condyles to- 

BS gether with the pa- 

Fig. pie ga pe oto exsection of the tella, the attached 

fringes, ligamentum 

patelle, and coronary ligaments—thus clearing in 

one mass all the tissues which envelop the 
anterior three fourths of the joint. 

By sharply bending the knee the cru- 
cial ligaments are exposed and divided, 
the lateral ligaments cut away, and the 
disarticulation effected. In stripping the 
attachments of the ligamentum posticum 
Winslowii from the tibia and femur, the 
operator should closely hug the bone and 
thus avoid wounding the vessels. This | y 
dissection posteriorly should extend about | MUTT ATTEN nf 
three fourths of an inch below the level of & nbs MA Ah 
the tibia and one and a half inch above 
the lowest surface of the condyles. De- 
termining now the amount of bone neces- 
sary to be removed, a cloth retractor is ap- 
plied so as to protect the soft parts from 
bone detritus or injury, and a slice thick 
enough to freshen the head of the tibia is 
sawed away, as nearly as possible parallel 
with the normal plane of the articular sur- ¥1%- 451—Showing the proper line for 


: sawing between the epiphyses of the 
faces, or at a right angle to the perpen- tibia and femur and the joint cavily- 
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dicular axis of this bone. Should the section expose a focus of disease 
which dips down into the bone, this should be cleared out with a scoop 


Fie, 459, 


—Longitudinal section through the knee joint. 1, Peroneal nerve. 2, Popliteal vessels. (After 
Braune.) 
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or Volkmann’s spoon, and finally mopped with a strong bichloride solu- 
tion (1 to 500). It is important, and especially in children and young 
adults, that the section should not involve the epiphyseal lines. (Fig, 
451.) 

The section through the end of the femur should now be made (Fig, 
452). It follows that if the limb is to be straight in the position of 
anchylosis, the sawed surfaces of the two bones 
must be parallel. I have found it of great value 
to employ this method. By pulling on the foot the 
limb is fully straightened, and the articular surface 
of the femur separated from the sawed surface of 
the tibia. If the operator will now start the saw 
into the femur, sighting by the flat face of the tibia, 
the instrument will cut directly parallel with this, 
If by error the section of the tibia has been slight- 
ly oblique, that of the femur will have a like ob- 
liquity, and therefore the bones will fit snugly with 
the extremity straight. 

The next step is to dissect away with forceps 
and curved blunt scissors all the diseased capsule. 
This should be done thoroughly, and even the burse 
that communicate with the joint should be cleaned 
out. If care is not taken, a portion of the sac which 
extends up beneath the quadriceps tendon will not 
be removed. All bleeding points should be tied 
with catgut and hemorrhage stopped. The bones 
are now brought in exact apposition, and while so 
held the steel drills (Fig. 453) are introduced. I 
usually carry two of these in from below upward, 
passing them through the skin about two inches 
below the sawn surface of the tibia and directing 
them obliquely through the tibia into the femur. 
When the end of the drill has reached the compact 
substance of the femur, it is stopped, the handle 
unshipped, and the drill left in position. Three are 
used, one on either side from below, and one direct- 
ly down the median line from above, entering the 
femur and passing into the tibia. 

As the leg is now held steady the edges of the 
natin alee Manat wound in the skin are sewed together with catgut, 

Spay the bones and two short twisted catgut drains inserted at the 

inferior angles. The united lips of the wound are 
dusted with iodoform, a narrow strip of aseptic protective, split so as to 
fit over and not obstruct drainage, lies over the sutures, and over this a 
light layer of iodoform gauze and then successive layers of sterile gauze, 
until the whole limb from the ankle to the hip is invested to the thick- 
ness of about two inches. One thickness of absorbent cotton is now 
applied, and on the top of this successive layers of veneering or thin 
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wooden splints under firm compression of a roller. Over all, a layer of 
starched crinoline bandage is placed. This dressing is allowed to re- 
main on for six weeks, and when changed the drills are pulled out. 
Should it for any reason become necessary to remove the dressing about 
the fourth week, the pins may then be extracted. 
The roller should be firmly drawn, so that a considerable pressure 
_ may be exercised upon the part, to prevent oozing. The elasticity of the 
-cotton distributes the pressure equally, and controls hemorrhage with- 
out causing discomfort. It is the practice of some surgeons not to apply 


Fig. 454. Fie. 455. 


a single ligature in this operation, but to rely wholly upon compression 

for the control of bleeding. It is better to search for and tie the larger 
vessels which may have been divided. As in all the antiseptic operations, 
the indications for a change of dressing are hemorrhage, high tempera- 
tures, and decomposition of the discharge beyond the zone of asepsis. 
When the wound is dressed, careful antisepsis should be practiced. Re- 
covery, with anchylosis in the straight position, is the result desired. This 
operation has met with remarkable success within late years. The drills 
are preferable to nails in fixation. They are carried into position by 
steady pressure on the handle, with a slight half-rotary movement. 
When they can not be obtained, the parts may be held in apposition by 
wiring the bones together. 

The Ankle Joint.—For the complete exsection of the articular ends 
of the tibia and fibula and the astragalus, proceed as follows : Commence 
an incision on 
the internal sur- 
face of the tibia, 
about two inches 
above the tip of 
the inner malle- 
olus, and carry 
it directly down 
to this point, and 
thence forward, aT - 
from one inch to Fie. 456.—Volkmann’s anterior splint. \ 
one inch and a 
halfalong the tarsus, in the direction of the metatarsal bone of the 
teat toe (Fig. 454). A similar L-shaped incision is made upon the 


= 


fibular side of the joint (Fig. 455). These incisions divide all the tissues 
down to the bone. With the Sayre elevator lift the periosteum, with its 
attachments to the superjacent soft tissues undisturbed, from the diseased 
portions of bone. Expose the outer malleolus and fibula as high as it is 
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kle joint. 


parts in exsection of the an 
(After Braune.) 


the relations of the 


2, External plantar vessels. 


, showing 


g and foot 


ortion of the leg 


MASSE) } 
1, Posterior tibial artery, veins, and nerve. 


Fia. 457.—Section through the lower 


deemed necessary to remove this bone, and divide it with the exsector 
(or chisel), As soon as the piece is removed the joint is thoroughly ex- 
posed to view. Now, further lift the periosteum of the tibia and tarsus, 
and, by forcibly bending the foot inward, dislocate the tibia and inner 
malleolus outward, through the wound on the fibular side. The diseased 
surface may be sawn off with an ordinary saw, or with the exsector. The 
section through the astragalus may be made with a gouge, chisel, or 4 
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_ keyhole saw. Usually no vessels of importance are wounded in this dis- 
section, since, by keeping beneath the periosteum, they are lifted with 
the tissues. The periosteum should not be elevated over the healthy 
bone. The sawed surfaces are now brought in apposition, so that the 
foot will be at an angle of 90° with the axis of the leg. Fixation may 
be secured by transfixion with small steel drills, carried obliquely from 
above downward, entering on the internal aspect of the tibia and the 
external surface of the fibula, and passing into the astragalus (in the 
same manner as at the knee). The wound should be closed with catgut, 
leaving a small catgut drain to pass out on each side. An aseptic dress- 
ing should be applied, and over this plaster of Paris. 

If the drills are not employed, the parts should be held in apposition 
while a plaster-of-Paris dressing isapplied. Ora Volkmann’s splint (Fig. 
456) may be applied to the anterior extremity of the foot and leg, and 
the parts fixed with plaster of Paris, or simple roller. This splint may 
be made of wood, or sheet or hoop 
iron, properly padded with sterile 
gauze. 

If the bones are not extensively 
involved, a single L-shaped incision 
will suffice to expose the joint, and 
the dead bone can be removed with 
the gouge or Volkmann’s spoon and 
a counter-opening made for drain- 
age. This operation is always to be 
preferred at the ankle, ee ee 

When, in an exsection of the 
ankle, the astragalus is so much involved that its removal is necessary, 
the upper surface of the os calcis should be smoothed off with the 
chisel or keyhole saw, and brought up in apposition with the plane sur- 
face of the bones of the leg. Fig. 458 represents a foot after recovery 
upon which I did this operation in 1885. 

The Shoulder Joint.—Exsection of the head of the humerus is read- 
ily effected by a single straight incision, about five inches in length, 
made from the acromion process directly down the arm, parallel with 
and splitting the fibers of the deltoid (Fig. 459). The periosteum should 
be carefully lifted as far as the ostitis extends, and the soft tissues about 
the capsule raised with the elevator. The edges of the wound should be 
held wide apart by blunt retractors, and the tendons of insertion of the 
supra- and infra-spinatus, teres minor, and subscapularis divided close to 
the tuberosities with the curved blunt scissors. The sheath for the long 
head of the biceps should be laid cpen, and this tendon held aside. The 
bone should now be divided at the limit of the disease. When the sec- 
tion is completed a strong hook should be fastened into the end of the 
upper fragment, in order to lift it and facilitate the separation of the soft 
tissues on the inner and under surface from the bone and capsule. The 
capsular ligament should be trimmed from the margins of the glenoid 
cavity and removed with the head of the humerus. All diseased tissues 
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should be dissected out with the curved scissors, and, if the head of the 
scapula is involved, all disorganized bone should be scraped away with 
the spoon or rongeur. The capsule should now be divided and the head 
of the bone dislocated upward through the 
wound. The division is then made with a 
narrow saw, taking the precaution to protect 
the soft parts from injury. Upon examining 
the wound left after this operation, it will 
be seen that the deepest portion is behind 
and to the outer side of the end of the shaft. 
Into this depression carry a closed dressing 
forceps, and bore through to the skin, point- 
ing the instrument to the inferior and outer 
aspect of the arm. Divide the skin over the 
\9 point of the forceps, dilate the opening by 

>= separation of the handles, and draw a catgut 

eer ak twist drainage from below upward through 
a, the hole. A second shorter twist should 
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make its exit through the anterior and lower 
angle of the incision, and the wound closed 


oe ~ throughout with catgut. The forearm should 

\ HA ea pee be held in a sling or fastened across the ab- 
Mn ee domen. The application of Esmarch’s band- 
a tee cae age, and the rubber tubing in the axilla and 
Fie. 459. over the clavicle and scapula, renders this 


operation practically bloodless. The rate of 
mortality is exceedingly low. With careful antisepsis it is practically 
without danger to life. A second operation for the removal of dead 
bone is occasionally required. 
The Elbow Joint. — Flex 
the forearm on the arm and 
make a straight incision, com- 
mencing in the middle of the 
posterior aspect of the humer- 
us, about one inch above the 
condyles, and extending over ee 
the center of the olecranon le) ahenes 
Mio 

process, along the ulnar, for 
from two to three inches (Fig. 
461). The tissues should be 
carefully lifted from the bone 


Fie. 460.—Longitudinal section through the shoulder joint, 


and ca psu le, and held to showing the relations of the bones, ligaments, and mus- 
3 ; cles immediately about the articulation. 1, The capsu- 
eitherside by blunt retract- lar ligament. 2, The acromion. 38, Epiphysis. (After 


Braune. ) 


ors. When the trough be- 
tween the olecranon and internal condyle is approached, extra care should 
be taken not to wound the ulnar nerve, which passes in this groove. It. 
may be avoided by keeping close to the bones with the knife or elevator. 
The articular end of the humerus should be exposed, as high as the 


point of section, by peeling off the soft tissues with the periosteum, after 
which a retractor is applied and the bone divided at an angle of 90° to 
the shaft of the humerus. The ends of the ulna and radius may now 
be readily displaced back- 
ward, exposed to the point 
of section, and divided on 
a line parallel with that 
through the humerus. As 
in all the joint exsections, A 
a careful dissection of all capa R ress 

the diseased capsule and 

soft parts must be made. The wound is drained from the most depend- 
ent portion by means of catgut, and closed with sutures of the same ma- 
terial. An anterior splint, previously fitted to the arm and forearm, and 
fashioned so as to hold the forearm halfway between flexion at a right 
angle and complete extension, is wrapped with gauze and laid on the an- 
terior aspect of the extremity, and fixed by a roller to the arm and fore- 
arm, to within a few inches of the incision. A sublimate dressing is next 
applied to the wound, with cotton and protective, and a bandage over 
this to effect compression and to hold it in position. When a change of 
dressing is required, this last bandage only is removed. After the sixth 
week passive motion should be commenced, and should this not produce 
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Fie. 462.—Longitudinal section through the elbow joint. 1, Radial nerve. Superficially on the flexor sur- 
face the median basilic vein is seen cut across. (After Braune.) 


a too painful inflammatory reaction it should be repeated once or twice a 
week for two or three months. Anesthesia is essential. A very consid- 
erable degree of mobility may be gained by this practice, although the 
rule in this exsection is fibrous anchylosis, with limited motion of the 
joint and function of the extremity. 

Exsection of the elbow is not a dangerous procedure, and, although 
hot usually attended with the success which follows some other opera- 


Bas, 
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tions (as those upon the shoulder and ankle), it should be preferred 
to amputation. The anatomical relations at this joint are shown in 
Fig. 462. 

The Wrist Joint.--The exsection of this joint is attended with con- 
siderable difficulty, not only in the performance of the operation, but in 
the after-treatment. Moreover, it is more apt to be followed by failure, 
resulting inamputation. Of the two procedures—viz., the double lateral] 
and parallel incisions (Fig. 463) and the single longitudinal dorsal incision 
(Fig. 464)—the latter is preferable when the destructive process is not so 


4 
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Fie. 463. eg gery’s operation 
(modified). Fie. 464.—Langenbeck’s incision. (After Esmarch.) 


extensive, and when the spoon or gouge may be used, while the former 
will give the freest access to the bones when the saw or exsector is to 
be employed in the removal of a large portion of the bones which enter 
into the composition of this joint. 

In the operation with a single dorsal incision the wrist should be 
made prominent, by flexing the hand on the forearm, and the integu- 
meht divided along the tendon of the extensor communis digitorum, 
which goes to the index finger, the incision extending from the middle 
of the metacarpus to one inch and a half above the tip of the styloid pro- 
cesses. The tendon may be retracted to the side most convenient. The 
posterior segment of the annular ligament is divided, and the tissues 
lifted from the bones with the elevator. The end of the radius should 
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be removed with the exsector or gouge, when the carpus may be dis- 
placed backward through the incision, and removed wholly or in pieces. 
When the section is completed, the surfaces should be brought in appo- 
sition and fixed upon a well-adjusted anterior splint. Or an interrupted 
dressing may be applied by incasing the forearm in plaster of Paris to 
within an inch of the incision, and the fingers and hand in the same ma- 
terial, back as far as the anterior limit of the wound. A piece of hoop 
iron (or several pieces of telegraph wire twisted into a single piece) is 
shaped as shown in Fig. 465, incorporated into the plaster upon the arm, 
and made to loop over the wrist to the tips of the fingers, where it is 
turned back underneath the hand, and is fastened to the plaster here by 
an additional gypsum bandage (Fig. 466). 

In the other operation one incision is made along the outer and dorsal 
aspect of the metacarpal bone of the little finger, over the styloid of the 
ulna, and one inch along 
this bone. The radial in- 
cision should commence 
on the dorsum of the 
metacarpal bone of the 
index finger, pass back- 
ward and slightly toward 
the radial surface of the Fie. 465.—Esmarch’s interrupted splint for exsection of the wrist. 
forearm to a point half 
an inch above the tip of the styloid process, and thence directly upward 
along the dorsal aspect of the radius. In extensive operations it may 
become necessary to divide the tendon of the extensor ossis metacarpi 


Fie. 466.—The same applied. 


pollicis, which is crossed by the incision. When done, the ends should 
be reunited by silk sutures when the operation is finished. The tissues 
are lifted from the bones and capsule as before, and the sections made 
with the exsector or keyhole saw. 

Metacarpo-Phalangeal and Inter-Phalangeal Joints.—Excision of 
the metacarpo-phalangeal, on the inter-phalangeal articulations, may be 
done when the destruction of bone is lithited. The same general rule, 
viz., that an excision is preferable to amputation, is applicable both to 
the hand and foot. At the terminal joints, however, the small size of the 
last phalanges will rarely permit of any operation except amputation. 

Tendons.—Of the diseases which affect the tendons or their sheaths 


and which require surgical interference, tuberculosis is by far the most 
32 


important. It may affect any tendon of the body, but is chiefly met 
with in the sheaths on the dorsum of the wrist. The symptoms are usu- 
ally those of swelling, which gives a puffy appearance to the entire back 
of the hand. Pain, at times severe, is 
not, however, a constant symptom. The 
only operative procedure which promises 
success, is that which exposes the ten- 
dons involved by an incision, usually 
longitudinal, and a thorough dissection 
of the sheath from the tendon. The use 
of an Esmarch bandage facilitates the 
operation. Most careful asepsis should 
be practiced, the wound closed, and the 
patient should be directed to move the 
fingers while the process of repair is 
going on, in order to prevent adhesions 
of the tendon to the integument or 
bone. 

In rupture or division of tendons it is 
essential to unite these at once by opera- 
tion. Two sutures of fine silk are passed 
entirely through the substance of the 
tendon, about one eighth of an inch from 
the end, then tied and left in position. 

Rupture of the tendon of the guadri- 
ceps extensor femoris is the most impor- 
tant injury connected with tendons. 

The rational treatment, and the only 
one that appears to offer any hope of 
success with restored function, is to ex- 
pose the seat of rupture under the most 
careful asepsis and reunite the ends by 
direct suture. Silkworm gut is the best 
material to employ. When a sufficient 
fragment of tendon has been left at- 
tached to the patella, the sutures should 
be passed through this. When rupture 
has taken place close to the bone, two 
holes should be drilled in the upper 
segment of the bone, as practiced by 
Buchanan, of Pittsburg, and the tendon 
ees vam - of the muscle firmly united to this by 
Sailplane take: (After Braune.) a double set of silkworm-gut sutures. 

The sooner the operation is done after 
the injury, the better. The limb should be immobilized in full exten- 
sion after the operation. 

When the ligamentum patella is torn, suture should be attempted, as 
for the quadriceps tendon. The prognosis is even more unfavorable. 
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In certain forms of paralysis, especially of the muscles which move 
the fingers, hands, and feet, it may at times be required to transpose a 
portion of the tendon of a non-paralyzed muscle and unite it to the 
tendon of one which has lost its function, the method of Dr. B. F. 
Parrish (‘‘ New York Medical Journal,” October 8, 1892, (of Kentucky. 
The tendon, or one half of the tendon, of a live muscle is in this opera- 
tion sutured to the divided tendon of a dead or paralyzed muscle. 
Whether the union shall be end to end or lateral (overlapping) must be 
determined by the conditions to be corrected. 

Elongation of the tendons of contracted or shortened muscles may 
also be effected by partial division on opposing surfaces at a given dis- 
tance, splitting the intervening portion and uniting the half ends by 
suture. 


CHAPTER XVIII. 
REGIONAL SURGERY.—THE HEAD. 


Tumors of the Scalp.—Tumors of the scalp are congenital and ac- 
uired. 
: Congenital cysts are deeply situated, being beneath the skin, and not 
infrequently below the fascia and muscles. Their contents are chiefly 
white or yellow fluid, and at times hairs (dermoids). Each tumor may 
consist of a single cyst, or there may be several grouped together (multi- 
locular), the mass rarely attaining a size greater than an inch in diameter, 

If left alone they may ulcerate from pressure or injury, or, in rare 
instances, may cause atrophy and perforation of the calvaria and dura 
mater. They should be removed in early childhood. The operation con- 
sists in dissecting out the sac, with its contents. As a rule, small 
wounds of the scalp, situated where a scar will not be apparent, do not 
need to be stitched. The edges should be approximated and held thus 
by a dressing of sublimate gauze and a bandage. 

Acquired cysts, commonly called ‘‘ wens,” are of two varieties, one 
due to retention of sebum in a sebaceous follicle, the duct of which has 
been obstructed ; the other caused by extravasation of blood, where the | 
clot has been absorbed, leaving the serum more or less stained by the 
decomposition of hematin. They are round, smooth tumors, are super- 
ficial, and found most frequently upon the upper and posterior portion 
of the scalp. They are mostly multiple, are unilocular, and contain a 
granular, cheesy substance. The treatment is removal with the knife. 1 
The hair should be shaved from the tumor, and for a slight distance 
beyond its base. Complete anesthesia can be obtained by injecting 
MM iv to vj of a 4-per-cent solution of cocaine in the line of incision, and 
around the base of the tumor. With a sharp bistoury transfix the mass 
through its base, and lay it open. The integument over the center of the 
tumor will be found exceedingly thin (not thicker than ordinary writing 
paper), and may be easily separated from the thickened sac, which 
should now be seized with a strong pair of forceps and torn out of its 
bed. If any strong adhesions are found they should be divided with the 
blunt scissors. 

Sebaceous cysts occasionally become inflamed and infected, the cap- 
sule breaks down, the contents escape, and a mass of granulation tissue 
replaces the original tumor. The new-formed capillaries in this tissue 
frequently give way, causing repeated hemorrhage. They should be 
scraped out with a sharp spoon, and the sac removed by dissection. 
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Horns, or dense epithelial outgrowths, are occasionally seen upon the 
scalp and face. Some of these excrescences attain large size. They 
should be removed by an elliptical incision around the point of attach- 
ment. The incision should remove the entire thickness of the integu- 
ment. 
Lipomata, or fatty twmors, are of infrequent occurrence beneath the 
scalp, and, on account of the dense integument, they grow very slowly 
and rarely attain large size. The diagnosis between sebaceous and fatty 
tumors of this region is not always easy. The treatment is removal by 
dissection, which is easily effected by lifting the tumor from its cap- 
sule with the finger or the blunt scissors. The capsule need not be re- 
moved. 
Nevi, port-wine marks, and other vascular tumors, are quite com- 
mon upon the scalp. They have been treated of in a previous chapter. 
Papillomata, or warts, occasionally covering a large territory, are 
found in this region. In one case which came under my care a flat papil- 
loma, two inches in width, extended from the right temple to the middle 
line of the scalp. They should be clipped closely with the curved scis- 
sors, their bases burned with the actual cautery or nitric acid, and the 
operation repeated until a cure is effected. 
Ulcers from syphilitic gumma of the skull are quite frequently met 
with in the scalp. 
Tuberculosis (lupus) of the skin is rare in this region. 
Hlephantiasis, or general thickening of the scalp from connective- 
tissue new formation, is, fortunately, rarely met with. Ligation of the 
vessels feeding the diseased area will afford temporary relief, and is a 
justifiable procedure. 
Haematoma has been considered in the chapter on Wounds of the 
Scalp. 
Abscess of the scalp requires free incision, irrigation, and drainage. 
Any doubts as to the character of the swelling may be dissipated by ex- 
ploration with the hypodermic syringe and a good sized needle. 
Pneuwmatocele, or ‘‘ air tumor,” is occasionally met with beneath the 
scalp. It results from disease or fracture of some of the bones, permit- 
ting communication with the cavities, as the frontal sinus, or the Eusta- 
chian tube, ete., and the escape of air beneath the skin. Evacuation of 
the contents by pressure, with or without puncture, and a compress to 
prevent recurrence, will produce inflammatory adhesions and effect a 
cure. 
Ostitis, or periostitis, is not uncommon in the calvaria. The causes 
are the same as for ostitis elsewhere. Great care should be observed in 
the treatment, on account of the proximity of the meninges and brain. 
Ostitis with exfoliation demands early recognition and immediate opera- 
_ tive interference. The rubber tourniquet around the skull may be em- 
_ ployed to control bleeding. A free horseshoe or crucial incision should 
be made, and all the diseased bone removed with the sharp spoon. 
. When the exfoliation is confined to the outer table of the skull the 

prognosis is favorable. The wound should be kept open, well drained, 
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and allowed to heal by granulation. If pus is found beneath the inner 
table, enough of the bone should be cut away with the rongeur to per- 
mit the free escape of all the products of inflammation. The patient 
should be required to rest in the position which secures most perfect 
drainage. A loose aseptic dressing should be applied. 

Abscess of the Frontal Sinuses.—Chronic inflammation of these 
sinuses demands, as a rule, energetic and thorough operative measures. 
The accumulation of pus may interfere with the integrity of the eye, 
often breaking out through the orbit. Headache, great aibeomntoil and 
frequent and dangerously high temperatures indicate the sepsis which 
is occurring. 

The operation I prefer is the following : Shave the eyebrow of the 
affected side and make an incision through the middle line of the brow 
so that when the hairs grow out the scar will be concealed. The inci- 
sion should be free, extending across the root of the nose, if necessary. 
When the bone is exposed, the sinus is entered by chiseling with a 
small curved-edged instrument through the anterior lamella of the frontal 
‘bone at the inner angle of the supra-orbital arch. A light mallet should 
be employed and the chisel should be held with the point directed to the 
nose, so that a slip would not enter either the eye or brain. Continuing 
into the sinus, an opening one fourth of an inch in diameter should be 
made and the walls of the cavity thoroughly scraped with the sharp 
spoon. 

A strong dressing forceps should now be carried into this opening, 
against the upper turbinated bones, and made, by boring, to crush 
through into the nasal cavity. A probe is next carried through this hole 
and brought out at the nostril of the affected side, and by this a strong 
silk thread is carried through. A good-sized piece of gauze—so twisted 
that while the end is as small as a cord the middle portion is as large as 
the finger—is tied to the string and drawn through the sinus into the 
nasal cavity and out at the nostril. The entire twist of gauze is now 
pulled through. This breaks away the turbinated bones, does not cause 
annoying hemorrhage, and leaves perfectly free drainage into the nose 
and mouth. In several cases which have come under my care this 
method has been attended with gratifying success. 

The edges of the wound should be united with fine silk sutures. In 
cases where the disease is unusually extensive and the discharge pro- 
fuse, it will be advisable to carry a small soft-rubber drainage tube in 
through the wound down into the nose, leaving one end projecting 
through the nostril and the other at the inner angle of the incision 
above. For one or two weeks after the operation irrigation through the 
tube with warm boric-acid solution (gr. v-%j) should be practiced once 
aday. When the tube is removed it should be drawn out through the 
nose. If both sinuses are involved, an incision on one side may succeed 
in effecting a cure by breaking down the shell of bone which intervenes, 
and curetting the opposite sinus with the sharp spoon. 

The effort to cure abscess of the frontal sinus by incision and drain- 
age at the angle of the orbit is not only apt to fail, but it endangers the 
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integrity of the eye from the presence of the drainage tube and the accu- 
mulation of inflammatory products. 

Osteoma, or exostosis, occurs quite frequently upon the bones of the 
skull. When not due to syphilis it should be removed early, by the 
gouge or chisel, as there is always danger of pressure upon important 
organs if allowed toremain. Syphilitic hyperostosis requires the specific 
treatment given for this dyscrasia. 

Encephatocele, or hernia cerebri, is a protrusion of the brain substance 
through an opening in the calvaria. This condition usually occurs in 
children suffering from hydrocephalus, the protrusion taking place 
through the abnormally enlarged fontanelles. The dura mater sur- 
rounds and is carried in front of the mass, lying in contact with the peri- 
cranium. When the meninges alone protrude, the tumor is known as 
a meningocele. While this variety of tumor may occur at any point in 
the line of sutures, a favorite seat is in the median line of the skull, 
below the occipital protuberance. It may be covered with integu- 
ment, or, as with certain forms of spina bifida, the meninges form the 
outer covering. 

Meningocele is often incurable. Careful compression may limit the 
further development of the tumor, and in rare instances the opening in 
the skull closes spontaneously and a cure results. When the mass is 
covered with integument and the pedicle small, a rubber ligature gradu- 
ally tightened is advisable. 

Hernia cerebri may occur after perforation of the skull from any 
cause, as fracture or necrosis. More frequently the mass which pro- 
trudes is made up of a granulation tissue containing no elements from 
the brain substance, while at times these masses are composed of both 
brain and granulation tissue (Fig. 468). The 
character of the tumor will be recognized 
from its rapid development after perforation 
of the calvaria. 

Treatment.—When the mass is small, 
and is just beginning to project, compres- 
sion should be employed to prevent a fur- 
ther protrusion. It is not safe to attempt 
areduction of the tumor. The hair should 
be shaved from the scalp near the opening 
and disinfection accomplished by sublimate 
irrigation, and a compress of sterile gauze 
and absorbent cotton applied. If the tumor 
does not rapidly slough away, it should be ee 
removed at the level of the scalp with the fF. 468.—Mass composed of brain 


substance and granulation tissue, 


elastic ligature or the actual cautery. removed by Dr. E. J. Beall from 
e a boy whose skull had been frac- 
Sarcoma of the dura mater is a grave tured. Exact size. 


condition, fortunately of infrequent occur- 

rence. In the process of development the tumor is apt to cause absorp- 
tion of the calvaria, and finally perforation. This usually occurs long 
after symptoms of pressure from within have been developed. If the 
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patient survive the compression of the brain, the tumor ultimately under- 
goes necrosis and breaks down into a dirty mass, in which the process 
of ulceration is accompanied by frequent hemorrhage. 

Carcinoma of the meninges may occur as a result of metastasis, al- 
though rarely if ever occurring primarily in this situation. 

In sarcoma and carcinoma of the dura mater little more can be done 
than to relieve pain by the employment of narcotics. 

Hydrocephalus is primarily a tubercular disease of the arachnoid and 
pia mater in childhood. The gross lesion is a transudation of the serous 
fluid from the pia and arachnoid into the cavities of the ventricles, the 
arachnoid, and subarachnoid spaces, Distention of the ventricles, com- 
pression of the brain substance, separation of the sutures, enlargement 
and deformity of the head, projection of the eyeballs, downward squint, 
and loss of cerebral function, are the symptoms, invariably ending in 
death. 

Treatment.—Tapping will at times relieve the more urgent symptoms 
of distention and compression. Careful antisepsis should be practiced, 
and the aspiration made through one of the lateral angles of the anterior 
fontanella. A small needle should be introduced, and three or four 
ounces slowly withdrawn, the operation occupying from fifteen to thirty 
minutes. This treatment is palliative, and is only justifiable in the effort 
to relieve the suffering of the patient. A cure is impossible. 

Wounds of the scalp should be treated as wounds of other parts of 
the integument. Jncised wounds should be rendered aseptic, and may 
be closed by sutures, or the edges brought into apposition by a sterile- 
gauze compress and bandage. Sutures are as well tolerated here as else- 
where. When there is no especial desire to avoid a scar, sutures may be 
omitted, unless the wound is so extensive and gaping that apposition can 
not be effected by compression. Silk is preferable in stitching wounds 
of the scalp. The hair should be trimmed for a fourth or half inch from 
the edges of the wound. When no large vessels have been divided, the 
introduction of the sutures will suffice to arrest the bleeding. 

Lacerated wounds of the scalp are at times very extensive and for- 
midable. Several instances are reported of complete avulsion of the 
female scalp from the entanglement of the hair in machinery. In such 
cases transplantation of integument becomes necessary, in order to pre- 
vent ostitis from denudation of the calvaria. Ordinary lacerated wounds 
should be rendered aseptic, and may be treated by a compress of sterile 
gauze, or sutures employed, after the torn and bruised edges have been 
trimmed off with the scissors. 

Contused wounds of the scalp are usually followed by marked swell- 
ing, due to extravasation of blood (hematoma) beneath the pericranium. 
The treatment consists in cold applications, by means of the ice bag or 
cloths taken from ice water. If suppuration occurs, incision should be 
promptly made. <A form of serous cyst sometimes results from hema- 
toma of the scalp. It should be treated by aspiration, and, if one or two 
evacuations do not effect a cure, it should be incised and the cyst wall 
dissected out. 
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Gunshot wounds of the scalp which penetrate to the meninges or 
brain require careful aseptic management and the removal of all pres- 
sure upon the brain. It has been advised by Horsley and Kramer that 
artificial respiration should be persisted in after unconsciousness from 
gunshot wounds of the brain. It is held that the primary effect of the 
concussion is to paralyze the respiratory center. 

Punctured wounds of the scalp are not serious, as a rule, when no 
sepsis is introduced through the wound, and when the bones are not 
penetrated. 

Penetrating Wounds of the Skull.—When a foreign body has pene- 
trated the cranial cavity and passed out, and the patient survives the im- 
mediate effect of the accident, the wounds of entrance and exit should be 
cleansed of loose fragments of bone, or any foreign body. To accomplish 
this it will be not only justifiable, but often imperative, to enlarge both 
openings, by use of the trephine, and, while employing strict antiseptic 
precautions, to secure free drainage for the discharge of blood or other 
fluids from the track of the missile. When severe intra-cranial heemor- 
rhage occurs, no attempt should be made to arrest it by plugging the 
wounds through the skull, for fatal compression of the brain might thus 
result. If the vessels involved can not be reached from the enlarged 
openings, and secured by hemostatic forceps or the ligature, the head 
of the patient should be elevated, in order to diminish the pressure at 
the bleeding point. This may in part be aided by ligation of the ex- 
tremities, as heretofore described. 

If there is only a single opening, and the body is lodged within the 
cranium, a careful inspection should be made about the wound of en- 
trance, and, if the presence of the missile can be recognized, it should be 
at once extracted, even if the application of the trephine is required. If 
the bullet shall have entered the substance of the brain—which can be 
determined in part by the careful employment of a light Nélaton’s probe, 
provided with a good-sized porcelain tip, introduced through the wound 
in the skull, sufficiently enlarged by the trephine 
—the probabilities are that it has passed through 
the brain in the line of projection of the missile, 
and is lodged beneath the skull, at or near a 
point directly in the line of its projection. This 
condition was found to exist in the remarkable 
case operated on by Prof. W. F. Fluhrer, in 
Bellevue Hospital, in 1884. The patient, aged 
hineteen years, received a:pistol-shot wound, en- 
tering at the forehead and passing through the 
brain, in the line shown in Fig. 469. The hole 
of entrance was enlarged by biting off the edges Fic. 469.—Fluhrer’s case of pen 

° . etrating pistol-shot wound of 
of the bone with arongeur. An alarming hem-  thecranium. (After Flubrer.) 
orrhage from a vessel of the pia mater was con- 
trolled by a small artery clamp, or forceps. The patient’s head was 
placed so that the supposed track to be explored was perpendicular to 
the surface of the table. A good-sized porcelain-pointed Nélaton’s probe 
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was carefully introduced, and allowed to find almost its own way in the 
track left by the bullet. This instrument passed to a depth of six inches, 
where, a slight resistance being met with, it was allowed to remain. The 
direction of the probe indicated the point on the opposite side of the 
skull, at which the missile had most probably struck. Three fourths of 
an inch below this line the trephine was applied. Upon removing the 
disk of bone the dura mater appeared dark from blood eftused beneath it. 
An incision was made through this, and the track of the bullet through 
the pia mater was discovered. It had struck the inner surface of the 
calvaria, had rebounded with a downward deflection, and was found 
about half an inch from the hole made by the trephine. A small rub- 
ber drainage tube was passed entirely through the track made by the 
bullet, and left projecting at each opening. Irrigation through the tube 
was not attempted. The wounds were dressed with iodoformized gauze, 
loosely laid on, and an antiseptic dressing over this. The patient recoy- 
ered and returned to his occupation, suffering only with a slight impair- 
ment of memory and occasional muscular spasm. 

The important lesson to be learned from the case above given is the 
necessity for great care in attempting to follow the track of a bullet 
through a substance so soft as the brain. If at any time any force is 
necessary to carry the probe along, all such interference should be dis- 
continued, as it is very easy to push-even a blunt, light, porcelain- 
tipped probe through this soft tissue. The tolerance of the brain to 
small foreign bodies should not be lost sight of. In many cases it is 
wiser to trust to encapsulation of the bullét than to search for it when 
it has passed beyond the dura. In the case of a young lad nine years 
of age, who came under my care, a twenty-six caliber conical bullet 
had entered just over the middle line of the right eye, passing directly 
backward through the brain. There was no paralysis, pain, or inconven- 
ience from this injury. Under an anesthetic, twenty-four hours after the 
accident, I made an incision which exposed the wound of entrance into 
the skull, enlarged the opening with the rongeur, and removed some 
pieces of bone that had been driven into the dura and brain. As the 
bullet had passed out of sight into this organ, the wound was sterilized 
and an iodoformized-gauze dressing applied. The patient recovered 
without accident, and is now, five years after, perfectly well, and at no 
time has suffered any suggestion of inconvenience from the presence of 
this foreign body in his brain. 

Not infrequently compression of the brain occurs from hemorrhage 
between the skull and the dura mater, or from a collection of pus, ex0s- 
tosis, depression of bone, or tumor within the cranium. Within recent 
years researches in cerebral anatomy and physiology have enabled scien- 
tists to determine, with accuracy sufficient to justify the application of 
their conclusions to surgical practice, from the disturbance of function 
in certain portions of the economy, the region of the brain involved in 
the zone of compression. That portion of this subject which is most 
capable of demonstration, and therefore most practical, relates to the 
interference with motion in certain muscles, or groups of muscles, which 


466 A TEXT-BOOK ON SURGERY. 


ail 


REGIONAL SURGERY.—THE HEAD. 467 
have their ‘“‘centers of motion” situated contiguous to the fissure of 
Rolando, and to certain disturbances of the mind and the senses chiefly 
located in the cortex of the brain. According to Lucas-Championnicre,* 
who adopts the conclusions of Charcot and Pitres, our knowledge of this 
subject may be summarized as follows: ‘‘ In a lesion followed by paraly- 
sis of the lower extremity the trephine should expose the summit of the 
ascending parietal convolution, on both sides of the upper end of the 
fissure of Rolando (Fig. 470). Of the wpper extremity, the middle third 


Fissure of Rolando. Fissure of Sylvius. 


Fie. 470.—( Modified after Championniere.) 


of the ascending frontal convolution, also on both sides of the center of 
the fissure ; wpper and lower extremities, both regions just given ; wpper 
extremity alone, with motor aphasia, foot of third frontal and lower 
third of ascending frontal convolutions, in zone marked motor aphasia 
in Fig. 470. Facial paralysis, lower third of the ascending frontal 
and foot of second frontal convolutions. Aphasia alone, foot of third 
Jrontal.” 

After a careful analysis of all the cases of cortical lesions of the brain 
published in America, and a thorough review of the results of foreign 
investigators, Prof. Starr arrives at the following conclusions : + 

“1. Various powers of the mind are to be connected with activity in 
various regions of the brain, the surface of the organ being the seat of 
conscious mental action. 

“2. The highest qualities of the mind—intellect, judgment, reason, 
self-control—require for their normal display integrity of the entire brain, 
fis “Ta trepanation guidée par les localisations cerebrales.” V. A. Delahaye et Cie, Paris, 


r “Cortical Lesions of the Brain.” M. Allen Starr, from “ American Journal of the Medical 
Sciences,” J uly, 1884, 


but especially of the frontal lobes. A change of disposition and charac- 
ter may be considered as symptomatic of disease of the brain, and, in the 
absence of other symptoms, of disease of the frontal lobes. 

‘3. The power of sensory perception is distributed over the varions 
regions of the brain with which the various sensory organs are anatomic- 
ally connected. In these regions objects are not only first consciously 
perceived, but are also subsequently recognized ; and hence it is in these 
regions that the memory pictures are stored, by whose aid the act of 
recognition is accomplished. 

‘““(q) Disturbance of sight, whether in the form of actual blindness, 
or of failure to recognize or to remember familiar objects, or of hallucina- 
tions of vision, may indicate disease in the occipital lobes. An examina- 
tion of the field of vision will indicate which lobe is affected, since blind- 
ness in the right half of both eyes may be due to destruction of the left 
lobe, and blindness of the left half of both eyes may be due to destruc- 
tion of the right lobe. 

‘““(b) Disturbance of hearing, either actual deafness in one ear or hal- 
lucinations of sound on one side (voices, music, etc.), may indicate disease 
in the first temporal convolution of the opposite side. Failure to recog- 
nize or to remember spoken language is characteristic of disease in the 
first temporal convolution of the left side in right-handed persons, and 
of the right side in left-handed persons. Failure to recognize printed or 
written language has accompanied disease of the angular gyrus at the 
junction of the temporal and occipital regions of the left side in three 
foreign and in one American case. 

‘‘(c) Disturbance of smell, either as an hallucination or as a loss of 
power to perceive odors, may possibly indicate disease in the temporo- 
sphenoidal region on the base of the brain. 

‘*(dz) Disturbance of taste can not, as yet, be connected with disease 
in any region. This is due to lack of care in testing this sense in cases 
of brain disease. 

‘‘(e) Disturbance of general sensation—including the senses of touch, 
pressure, pain, and temperature, together with the sense of the location 
of a limb—may occur either in the form of subjective perceptions of 
such sensations without objective cause, or in the form of impairment 
of these sensations. In either case it indicates a disease in the central 
convolutions, and possibly in the adjacent portion of the parietal 
lobules. 

‘‘4. The power of voluntary motion of the muscles of the opposite 
side of the body is located in the two central convolutions which border 
the fissure of Rolando. Motions of the face and tongue originate in the 
lower third of this region; motions of the arm, in the middle third; 
motions of the leg, in the upper third. 

‘‘Spasms in a single group of muscles, or paralysis of a single group of 
muscles, may indicate disease of its motor area. Extensive spasms or 
paralysis may indicate a large area of disease in this region; but if more 
marked ina single group of muscles than in others it may indicate a small 
focus of disease in the motor area of that group affecting other motor 
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areas indirectly and coincidently. Paralysis following spasm in one 
group of muscles is a characteristic symptom of disease in the central 
region. 

“5. Disturbance of the power of speech indicates disease in the con- 
yolutions about the fissure of Sylvius, on the left side in right-handed 
persons, and on the right side in left-handed persons. If the patient can 
understand a question and can recall the words needed for a reply, but 
is unable to initiate the necessary motions involved in speaking, the 
disease is probably in the third frontal convolution, and in the adja- 
cent portion of the anterior central convolution. If the patient can not 
recognize spoken language, but can repeat words after another, or can 
use exclamations on being irritated, the disease is probably in the first 
temporal convolution. If the patient can understand and can talk, but 
replaces a word desired by one that is unexpected, the disease is probably 
situated deep within the Sylvian fissure, or in the white substance of the 
brain, and involves the association fibers which join the convolutions just 
named. 

‘In making a diagnosis of cortical disease care must be taken to dis- 
tinguish between direct and indirect local symptoms; and also to sepa- 
rate clearly lesions of the cortex from those of the various white tracts 
within the substance of the brain.” 

As far as the disturbances of motion are concerned, these points of 
interest bear such close relation to the fissure of Rolando that it is neces- 
sary to determine approximately its location. Championniere’s line is as 
follows: From the posterior border of the malar process of the frontal 
bone, at the upper outer angle of the orbit A (Fig. 471) draw a line A B, 


Fig. 471.—(Modified after Championnieére.) 


directly backward, a distance of two and four fifths inches. From B 
draw a perpendicular line, one inch and one fifth long, to C, then from C, 
upward and backward, to D, which shall terminate in the sagittal suture, 


two and one fifth inches directly behind the junction of the coronal and 
sagittal sutures H. The point of junction of the sagittal and coronal 
sutures is not always easily recognized in the adult. If, however, the 
distance from the root of the nose (the naso-frontal suture) to the poste- 
rior-inferior border of the occipital protuberance be measured, the point 
D (Fig. 471) will be found to vary from three quarters of an inch to an 
inch posterior to the center of this line. The junction of the sagittal and 
coronal sutures is directly above the external opening of the auditory 
canal. The researches of Championniére may be particularly applied as 
follows: In complete and persistent hemiplegia, where the history of the 
case may exclude extravasation in the deeper ganglia, the center or bit 
of a large-sized trephine should be placed in the middle of this line, at 2 
(Fig. 471), on the side opposite to the paralysis. If there is loss of mo- 
tion or convulsive movements of the lower extremity alone, the trephine 
should be applied in the upper third of the line, at 3. When the upper 
extremity alone is involved (the lesion being probably in the middle third 
of the ascending frontal convolution), the operation should be performed 
opposite to the middle and in front of this line. When simple aphasia 
is present, the trephine is to be applied at the lower end, and well in front 
of this line, 1. If, when the button of bone is removed, the cause of the 
compression is not revealed, the opening should be enlarged by the ron- 
geur, or by reapplying the trephine. 

In elevating a portion of the cranial vault for exploration, or the 
relief of compression of the brain, the following rules should be ap- 
plied: The entire scalp should be closely shaved, thoroughly cleansed, 
and rendered aseptic. A proper elevation should be given the head, 
to suit the convenience of the operator and to command the best light. 
A rubber tube may be carried around the scalp beneath the occiput 
and just above the ears and eyebrows, thus in part controlling all ex- 
ternal bleeding. This is, however, not essential. Having determined 
upon the point of brain surface to be explored, make this the center 
of a large horseshoe-shaped or trap-door incision. If it has been 
determined to lift the skull em masse, the horseshoe flap is not 
raised separately, but the bone being exposed in the line of incision, the 
soft parts are retracted enough to permit the devision of the cranial 
vault in this line. In doing this an opening should be made with a 
small Galt trephine. When the button of bone is removed, a dull- 
pointed grooved director, slightly curved, should be inserted between 
the dura and the under surface of the skull, to see that no adhesions 
exist. A furrow should now be cut from the skull conforming to the 
horseshoe incision through the ‘soft parts. Considerable difficulty is 
experienced in effecting a rapid section of the skull in many cases. 
Various instruments have been devised, but none of them have given 
the satisfaction which is to be desired. The cup-shaped rongeur or the 
fenestrated bone forceps (Figs. 113, 114) are most commonly preferred. 
Dr. A. De Vilbiss, of Toledo, Ohio, has invented a very useful instrument 
(Fig. 115). With it great force can be exercised over a limited area of 
bone to be divided, and the section made with greater rapidity than by 
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the older fenestrated forceps. So far the burr drills or saw revolving 
by a dental or electric motor have not proved satisfactory. The instru- 
ment becomes overheated from friction, and the operation is delayed. 
There is also some risk of wounding the vessels of the dura or brain un- 
less it is well shielded or 
used with very great cau- 
tion. 

The pericranium not 
having been raised, the 
bone may be replaced after 
the operation, without ma- 
terial impairment of its 
vitality. 

The dura mater is next 
opened by a crescentic or 
crucial incision and reflect- —=—= 
Seeany Offending mags © 4 —Anpespes of he tr vith dur atic 
should: be removed. If | 
nothing abnormal appears upon exposure of the cerebral surface, the 
question of invasion of this organ, or of further surface exposure, must 
be determined by the gravity and prominence of the symptoms and the 
condition of the patient. Exploration with a fine probe which will not 
cut or penetrate the vessels may be carefully done to the depth of one or 
two inches, and the increased resistance of a neoplasm will at times in 


Fie. 473.—Diagram of the skull showing the site of the tumor. S, Fissure of Sylvius. 2, Fissure of Rolando. 
ZP, Intraparietal sulcus. V, Vertical or precentral sulcus. Z, Temporal ridge. 1, II, III, the first, sec- 
ond, and third frontal convolutions. ‘Che oval dotted line represents the tumor, the cross ( x ) the site 
of the sear. (Keen.) 


this way lead to its recognition and location. In removing a deep-seated 
tumor considerable brain substance may be divided. In many instances 
the neoplasm can not be found, or is so deeply situated that the opera- 
tion has to be abandoned. Hemorrhage should be controlled by fine- 
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catgut ligatures, and by aseptic water at about 110° to 120°. On ae- 

count of the delicate structure of these vessels, the ligatures should not 

be drawn too tight or any lateral traction made, for fear of tearing or 
cutting through. 

The wound in the dura 
should be closed with cat- 
gut sutures. A fine cat- 
gut drain may at times 
be indicated. The bone 

4. 1s next turned back into 
place and the soft parts 
sutured. If only a mod- 
erate surface is to be ex- 
posed, the soft covering 
should be lifted separate- 
ly and the large trephine 
employed. The button of 


bone removed has been 
Fie. 474.—Antero-posterior section of the head half an inch from : 
the median line. , Fissure of Rolando. J,Inion. A and B, replaced in a number of 


(solid) lines of puncture, the dotted lines showing their imagi- * 
nary continuation to the fixed points. (After Keen.) instances successfully by 
immersing it as soon as 


cut out in warm sublimate (105° F.) and placing it again in the hole from 
which it was taken. It would be dangerous to attempt restoration of the 
bone when the underlying dura is destroyed or removed. The success 
achieved in late years in 
this department of sur- 
gery by Horsley,* Keen,t 
Allis, and others justifies 
the hope that still great- 
er progress is probable in 
the near future. ¢ 
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* “ American Journal of the 
Medical Sciences,” April, 1887. 

+ See same, October and No- 
vember, 1888. 

¢ This case of brain surgery 
(Prof. W. W. Keen, “ American 
Journal of the Medical Sciences,” 
October, 1888) illustrates so well 
the value of operative interference 
that an abstract is appended : 

Tumor of Brain Epilepsy.— 
A man, aged twenty-six, at the 
age of three fell and struck his Fie. 475. 
head upon a brick. He remained : 
comatose one hour. At twenty-three years of age he had an attack of severe neuralgic pains. 
These symptoms increasing, culminated, in February, 1885 (twenty-four years old), in epileptic 
convulsions, and, in April, paralysis of right face, arm, and leg. Epileptic attacks ceased from 
November, 1886, to June, 1887, A small scar a quarter of an inch long persisted, located two 
inches and a quarter to the left of median line and three inches behind the left external angular 
process. December 8, 1887, it was tender to pressure, Temperature over the scar, 95°5° F.; cot 
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When laceration of brain has been produced by fragments of bone 
or other foreign substance, drainage is an essential feature of successful 


responding point on opposite side, 944°. December 15, 1887, operation under ether and incision 
through the scar down to the bone; no indication of injury to the bone. A nick was made in the 
skull just at the seat of the scar. Large semi-elliptical flap three inches and a half broad; con- 
vexity of incision posterior for drainage was cut and turned forward. Trephine an inch and a half 
in diameter applied so as to include point under the old scar. Dura adherent to the button in the 
lower half. Hard mass recognized, and a second button removed. Rongeur used, to fully expose 
the remainder of the tumor. Dura opened. It was adherent to the tumor, and a portion of it 
was removed with the neoplasm, which was enucleated with the finger. Bleeding controlled by 
fine catgut and hot water, 115° to 120° F. The cavity occupied by tumor was one half filled by 
the resilient brain tissue before operation was completed. A bundle of horsehairs for drains was 
carried across the wound and left projecting at each side. Small rubber tube inserted. Patient 
recovered, improved in mind and body, although mild convulsive movements occurred at rare 
intervals. In 1896 Dr. Keen writes me this patient “is still doing well after nine years.” 

Keen also proposes the following procedure for the relief of abscess of the lateral ventricles or 
in hyperdistention by any fluid : 


Fie. 476.—Diagram to show the relations of the brain to the skull (modified from Reid). 38, coronal suture; 
B, bregma ; F, external angular process; H, lambda; H ©, lamboid suture; 3, pterion; mM, mastoid process ; 
x em eminence; Sy. a., Sy. P., anterior and posterior limbs of Sylvian fissures; F. of R., fissure of 
Rolando; a.¥.c., a. P.c., ascending frontal and ascending parietal convolutions; s. F. s., I. F. S., Superior 
and inferior frontal sulci; 1 ¥.c.. 2¥.c., 3 ¥. C., frontal convolutions ; s. T.-S. §., superior and inferior tem- 
poro-sphenoidal sulci; 1 7.-s. c., 2 7.-s. C., 3 T.-S. ©., temporo-sphenoidal convolutions ; I. P. s., intraparietal 
suture; s. p. L., superior parietal lobule; s. M. c., supra-marginal convolutions; A. G. angular gyrus ; 
P. 0. F., parieto-occipital fissure ; 0. L., occipital lobe; Gc, M, A, Reid’s base line. 


I. Trephine halfway from the external occipital protuberance to the upper end of the fissure 
of Rolando, half to three quarters of an inch to either side of the middle line. Puncture toward 
the inner end of the supraorbital ridge of the same side (Fig. 474 A). The puncture will pass 
through the precuneus, and the normal ventricle will be struck at some point in the posterior 
horn at from two inches and a quarter to two inches and three quarters from the surface of scalp. 

II, Trephine at one third of the distance from the glabella to the upper end of the fissure of 
Rolando and half to three quarters of an inch to either side of the middle line. Puncture in the 
direction of the external occipital protuberance (Fig. 474 B). The puncture will traverse the 
first frontal convolution well in front of the motor zone, and the normal ventricle will be struck 
in the anterior horn at about two inches to two inches and a quarter from the scalp. 

Ill. Trephine one and one fourth inch behind the meatus and one and one fourth inch above 
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treatment ; indeed it is imperative, for drainage is as necessary in the 
cranial cavity as elsewhere. This point is well illustrated in a brilliant 
case recently reported by 
Dr. Oscar H. Allis.* 4 
man received a commi- 
nuted fracture of the 
frontal bone, with exten- 
sive lacerations of brain 
tissue. The fragments 
were removed and the 
wound cleansed. The le. 
sion extended along the 
frontal bone to its hori- 
zontal plate, which was 
also fissured. In order 
to secure drainage, with 
the finger of one hand as 
a guide, the cribriform 
plate of the ethmoid was 
bored through by a drill 
carried up through the 
nose (Fig. 477). A probe 
armed with a ligature was 
passed through and a rub- 
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eighths of an inch in di- 


Fie. 477.—Drilling through the cribriform plate. (Allis.) ameter pulled through 
from above downward, 


the upper end being left on a level with the cerebral surface of the 
cribriform plate. A second tube was inserted and allowed to project 
from the nose and wound in the skull (Fig. 478 and Fig. 479). An 
antiseptic dressing was applied, and the patient recovered without an 
unfavorable symptom. 


Reid’s base line. (This line extends from the lowest part of the infraorbital margin through the 
middle of the external meatus to the ear.) 

Puncture toward a point two and one half inches directly behind the opposite meatus (Fig. 
475), The puncture will traverse the second temporo-sphenoidal convolution and enter the normal 
lateral ventricle at the beginning or in the course of the descending cornu at a depth of about two 
to two and one fourth inches from the surface. In this route the measurements are for an adult 
skull. They should be somewhat reduced for children. The depth necessary for puncture will 
depend somewhat upon the thickness of the skull and variations in the diameter of the skull from 
youth to old age, as well as upon the distention of the ventricle with effusion. This, the lateral 
route, has the great disadvantage that it will develop an abscess of the temporo-sphenoidal lobe, 
as well as dropsy of the ventricle. It is well to state that the center for hearing of the opposite 
side may be penetrated through this opening, but, as it has been done a number of times without 
impairment to the hearing, this objection should not prevent the operation. At the ventricular 
end of the puncture the optic thalamus may be injured, but this risk must be taken. 

Dr. Keen writes me in June, 1896, that further experience recommends this route. As will be 
seen in the treatment of otitic brain abscess, it is through this part of the skull that the opera 
tion is done. 

* « Annals of Surgery,” July, 1889, 
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In fracture through the middle fossa, where blood or cerebro-spinal 
fluid escapes through the ears, natural drainage may be secured through 
the auditory meatus. In all such cases this canal should be cleansed 
with sublimate solution, and aseptic-cotton pads applied to absorb the 
discharge and prevent septic infection. 


(Allis.) 


C, Short tube. 


Through drain, 
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Fie. 478.—Drainage tubes in position. (Allis.) 


SURGERY OF THE FACE. 


Wounds.—Incised wounds of the face usually bleed profusely. The 
two essential features in treatment are to arrest haemorrhage and secure 
tepair with the least possible deformity. When the bleeding is only 
slight, bringing the edges together with fine silk sutures will arrest 


it. When ligatures are applied, catgut should invariably be employed. 
Every wound of the face should be treated with the strictest antisepsis, 
The approximation of the edges should be accomplished with exactness, 
The finest black iron-dyed silk is the best material, and the interrupted 
suture should be preferred. If the character of the haemorrhage neces- 
sitates central deligation, the external carotid (not the common trunk) 
should be tied. This necessity could scarcely arise in an incised wound, 
unless the internal maxillary or upper part of the external carotid was 
involved. 

Contusions of this region require, as in other parts of the body, local 
applications, usually of cold water or the ice bag. Ecchymosis is, asa 
rule, present, and is persistent in the tissues about the eyes. 

Lacerated wounds of the face are serious, on account of the danger 
of disfigurement after repair. If the procedure does not involve much 
loss of tissue, the edges may be pared smoothly and united with silk 
sutures, under careful asepsis. If there has been extensive contusion, a 
small catgut-twist drain should be left at each end, to guard against 
the danger of infiltration of pus in the subcutaneous tissue. In wounds 
which involve the circular muscles of the eyes and mouth, great care 
must be taken to guard against contractions and deformities. 

Punctured wounds require no special consideration. Deligation of 
the external carotid may be necessitated to arrest bleeding from deep 
wounds of the spheno-maxillary fossa. 

Shot wounds of the face are not, as a rule, dangerous to life, even in 
military practice. Of 3,312 cases, in which fracture of the bones of the 
face occurred as a result of shot wounds, as given in the ‘“‘ Medical and 
Surgical History of the Civil War,” by Dr. George A. Otis, only 340 
died, while of 4,914 flesh wounds only 58 died. In civil practice the rate 
of mortality is still lower. 

When the missile has penetrated the spheno-maxillary fossa, or di- 
vided any deep-seated vessels, the necessity of tying the external carotid 
may arise. A ball or any foreign body lodged in the bones or tissues of 
the face should be immediately removed, when this can be accomplished 
without an operation which may incur the danger of deformity. When, 
however, the missile is deeply lodged, and is of small size, it should not | 
be molested until there is evidence that it will not remain encapsuled 
and harmless. 

Bones or fragments of bone which have been displaced in part, but 
not entirely stripped of periosteum and vascular attachments, must not 
be removed, since, if replaced and held in proper position, they usually 
become reunited to the sound bone. 
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Wounds of the eyelids and of the circular muscle of the eye scarcely 
require special consideration. In incised or lacerated wounds a careful 
approximation of the edges of such wounds with the finest silk sutures, 
and the maintenance of the parts in a condition of perfect quiet, are 
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essential. A saturated solution (about grs. xv to 2j of water) of -boric 
acid is to be preferred for purposes of cleanliness. Contusions about the 
eye should be treated by cold applications, using a very small and light 
ice bag, or frequent changes of bits of linen cloth, taken from a block of 
ice. 

New Formations.— Vascular growths (nevi or angeiomata), usually 
of the capillary variety, are not infrequent in the vicinity of the eye. 
When of small size, not exceeding a half or three fourths of an inch, they 
may be successfully destroyed by the hypodermic injection of from two 
to five minims of a 50-per-cent solution of carbolic acid or pure alcohol. 
The quantity, though small, should be well disseminated in the growth. 
Great care should be taken not to allow any of the solution to enter 
the eye. 

Removal by free excision is not practicable when the tumor is of large 
size, and when the palpebral margins are involved, or when their shape 
and situation are such that deformity is apt to follow the excision. A 
careful application of the rules of plastic surgery to the region of the 
eye will often obviate deformity, even after extensive dissections with 
loss of tissue in the vicinity of this organ. What has been said of the 
excision of vascular growths applies equally to all forms of neoplasms 
in this region which—themselves a deformity, or malignant in charac- 
ter—require removal. 

When this can be done with safety, it is of the utmost importance 
that the palpebral margin be left intact for at least one eighth of an inch 
in width. The palpebral branch of the ophthalmic artery, which runs 
parallel with and about this distance from the free margin of the lid, 
should not be wounded when it is possible to avoid it. When the dissec- 
tion is completed, a tongue of skin may be slid from the malar region 
across the wound, provided the space to be filled does not measure more 
than one half inch in its transverse diameter. It is at times advisable to 
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Fia. 480. Fie. 481. 


divide the tension by sliding a shorter flap from the direction of the nose. 
For larger spaces a flap may be turned from the check, hand, or arm, as 
given hereafter. Fig. 480 represents the space left after the removal of 
{ myxo-sarcoma of the face, and Fig. 481 the method of covering in the 
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deficiency. From the outer angles parallel incisions were continued 
through the skin toward the ear, as far as was necessary to secure integ- 
ument enough to slide across 
the gap. The transverse fa- 
cial artery, which runs about 
one fourth of an inch below 
and parallel with the zygoma, 
should be kept in the flap, . 
which is dissected up until the 
end nearest the nose can be 
carried across to the edge of 
the wound upon the nose and 
stitched at this point. The 
lower border is next fastened, 
and after this the palpebral 
border is stitched to the up- 
per margin of the tongue of 
skin with the finest suture ma- 
terial. The sutures may be 
removed in from four to six 
days. It is necessary to arrest 
all bleeding from the bottom 
of the cavity left after a dis- 
faeces ‘section; that from the edges 
will be arrested by the sutures. 
The tension on the flap should not be so great that the blood supply is 
seriously interfered with. After the first sutures are inserted, it will be 
well to wait for a few minutes 
in order to see that the circu- 
lation is established. Fig. 482 
and Fig. 483 are taken from 
a patient from whom a large 
nevus was excised, and the 
wound filled by free dissection 
and sliding of the integument 
of the cheek. Little or no 
eversion or dragging down of 
the lid will follow in these 
operations when carefully per- 
formed. 

Hpitheliomata may be cured 
by the application of Marsden’s 
paste even when they involve 
the free border of the lid. Care- 
ful attention will prevent the 
irritation of the conjunctiva by- 
arsenious acid. 5 

Sebaceous twmors (retention "Fre, 488. 
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cysts) are occasionally met with on the outer surface of the lids, and 
in the skin about the orbit. They should be removed by thorough dis- 
section of the sac. When situated upon the lids they rest between the 
integument and the tarsal cartilage. The line of incision should be par- 
allel with the free border of the lid, to avoid dividing the horizontal 
fibers of the orbicularis muscle. 

Hordeolum, or “‘ stye,’’? is a pyogenic infectious inflammation of the 
sebaceous gland and hair follicle at the palpebral margin. It is a /fw- 
guncle of the lid. Warm or emollient applications hasten the suppura- 
tive process and soften the epidermal covering. The treatment consists 
in early evacuation of the contents by pressure after pricking the stye 
with a delicate sharp lance or needle. Professor David Webster recom- 
mends sulphide of calcium, gr. ss., twice each day as a corrective and 
preventive of hordeolum. 

Chalazion.—Obstruction of one or more of the ducts of the Meibomian 
glands causes a swelling and inflammation of the gland, or tube behind 
the point of obstruction. These protrusions appear on the conjunctival 
surface of the tarsal cartilage, and should be treated by puncture 
through the edge of the lid, with evacuation of their contents by pressure 
on both surfaces of the lid, directed from the base toward the free bor- 
der, in the effort to squeeze out the plug and thus restore the normal 
condition of the excretory duct. A thorough curetting of the walls of 
the sac by means of a Daviel’s cataract spoon introduced through the 
incision renders a recurrence of the tumor less liable (Webster). Any 
incision on the under surface of the lids should be made parallel with 
the ducts of these glands. A rare form of cystic tumor occasionally de- 
velops in the substance of the tarsal cartilage. It may be cured by inci- 
sion and destruction of the sac, or by evacuating the contents and inject- 
ing one minim of 50-per-cent carbolic acid into the cyst. 

Blepharitis or inflammation of the lids may affect all ora limited 
portion of these organs. It most frequently involves the ciliary margins, 
and is known as blepharitis ciliaris. In rare instances the cartilages are 
involved. Acute blepharitis demands rest and local antiphlogistie ap- 
plications. Cloths dipped in warm water are in general more agreeable. 
In chronic blepharitis ciliaris the scaly covering of the inflamed borders 
of the lids should be removed by the prolonged use of warm boric-acid 
water and a mop of soft lint, having first trimmed the lashes closely. 
When this is done the inflamed surface should be lightly touched with 
a pencil of lunar caustic. At night the lids should be lubricated with a 
small quantity of cosmoline. 

Blepharospasm, or spasm of the orbicularis palpebrarum muscle, re- 
Sults usually from irritation of the conjunctiva or cornea. It may, in 
rare instances, occur without any inflammatory exciting cause (idiopathic 
blepharospasm). The treatment is rest and the removal of the cause of 
the spasm. In rare cases division of the muscle through the outer can- 
thus is demanded to relieve pressure on the conjunctiva, cornea, and globe. 

Blepharophimosis, or narrowing of the palpebral opening, is due to 
contraction of the lids at the outer canthus or angle. It may be relieved 
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by an incision commencing in the outer angle and carried directly 
out through the entire thickness of the commissure for the required dis- 
tance, extending the cut in the skin a short distance farther than that 
in the conjunctiva. The edges of the skin and mucous membrane 
are then united by silk sutures, as shown in Fig. 484. 

Lagophthalmos.—Inability to close the eyelids may be due to pro- 
trusion of the globe from tumors of the orbital cavity, or of the globe ; 
it occurs in the disease of which enlargement of the thyroid body and 
‘‘exophthalmos” are symptoms; in 
staphyloma and in paralysis of the 
facial nerve. It is a serious condi- 
tion, on account of the liability of 
ulceration of the cornea from pro- 
longed exposure of the anterior sur- 
face of the globe. The indications 
in treatment are first palliative in 
keeping the lids closed by bandag- 
ing, or uniting the edges by sutures, 
When the condition is permanent, 
the operation of farsoraphy is to be 
performed as follows: Introduce a 
horn spatula between the globe and 
AO NaN ADRs os CRY the lids at the outer canthus; make 

‘"plepharophimosis, (De Weeker.)  -—s the- tissue tense, and with a sharp 

knife remove the free borders of the 
upper and lower lid for a distance sufficient to close the eye to the de- 
sired extent. The incision should remove the roots of the cilie. The 
opposing edges are now united with silk sutures. 

Blepharoptosis.—P tosis, or inability to lift the upper lid, may be due 
to partial or complete paralysis of the third nerve, or the filament which 
supplies the levator palpebre; to adhesions from inflammatory affec- 
tions of the lid; to the presence of neoplasms or to acquired or congeni- 
tal weakness of the levator muscle. Ptosis due to paralysis may be cor- 
rected by excising an elliptic-shaped piece of the skin of the upper lid, 
including the areolar tissue and the fibers of the orbicular muscle. The 
lower incision should run parallel with the margin of the lid and about 
one quarter inch above it. The edges of the two incisions should be 
united with silk sutures. 

Symblepharon is a term applied to adhesions of the lids to the ocu- 
lar conjunctiva. Limited adhesions may be broken up repeatedly until 
a cure is effected by the extension of an epithelial covering over the 
granulating surfaces. When the adhesions are extensive, Teale’s opera- 
tion may be performed. Supposing the condition shown in Fig. 485 to 
exist, the symblepharon is cut through at A, in the line of the corneo- 
sclerotic function, and the lid is dissected up to the norma! fold of palpe- 
bral and ocular conjunctiva (D, Fig. 486). Two flaps (B and C, Fig. 486) 
are now dissected up from the conjunctiva, and turned down and stitched 
in position to cover the raw surface left by the dissection of the adhered 
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lid. The spaces left by lifting the flaps are closed at once by fine silk 
sutures (Fig. 487). The island of tissue left on the cornea is allowed to 
disappear by atrophy. 


A 
Fie. 485. Fie. 486. Fic. 487. 
Symblepharon. A, Incision The same. YD, Adherent con- The same. 4A, Tip of sym- 
through the attached con- junctiva dissected down. blepharon left to disappear 
junctiva at the corneo-scle- B, C, Wncision for flaps to by absorption. C, B, ieee 
rotie junction. Teale’s op- cover this wound. (Swan- turned and sewed’ into new 
eration. (Swanzy.) ZY.) position. D, #, Wounds 


closed by sutures. (Swanzy.) 


Ectropion, or eversion of the lid, may be partial or complete, and is 
due first to weakness of the orbicularis palpebree muscle, especially to 
the palpebral fibers ; second to cicatricial contractions due to injury or 
disease of the soft parts above the eye, or of the bones surrounding the 
orbital cavity. The lower lid is usually involved. 

The treatment is operative. In mild cases, those in which no cica- 
tricial adhesions have occurred, the following operation, as given by 
Swanzy, is advised : 

Method of A. Robertson.—Thread a long quarter-curved needle with 
each end of a small Chinese twisted-silk ligature, about fifteen inches 
long; with one of these perforate the entire thickness of the lid one 
line from the ciliary margin and one quarter of an inch to the outer 
side of the center (0, a, Fig. 488). 
The needle is now passed over the 
conjunctival surface of the lid, 
till it meets the fold of conjunc- 
tiva reflected from the lid on to 
the globe through which the needle 
is thrust—the point being direct- 
ed slightly forward—and pushed 
slightly downward under the skin 
of the cheek until a point is 
reached from one to one and a 
quarter inches below the edge of 
the lid, where it is brought out. 
The other needle is introduced ina 
corresponding manner at the same 
distance from the middle line on —e Leia 
tieinner side (a’, 0’, d’, Fig. 488). 9 ° “°.MOveriia “a Roberson) 

A piece of thin sheet - lead, 
about one inch long and one quarter inch broad, rounded at its ex- 
tremities and smooth on all surfaces and edges, bent to fit the curva- 
ture of the eyeball, is now slipped under the loops of the ligature that 
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pass over the conjunctival surface of the lid; at the same time a short 


piece of small rubber drainage-tube is passed beneath the loop on the 
cutaneous surface just below the ciliary margin. Now, as the ends are 


Fia. 489.— Jaeger’s plate lid-holder. 


drawn gradually tight, the edge of the lid is made to revolve inward 
over the upper edge of the piece of lead, while the tarsal cartilage is 
molded to the curve of the lead, and the lid assumes its normal position. 
The threads are tied below over the rubber tube, d, d. The sutures 
and lead are removed from the fourth to the sixth day. 

In mild ectropion, due to limited cicatricial adhesions, Wharton 
Jones’s V Y operation may be adopted. 

As shown in Fig. 490, a V-shaped incision is made so as to include 
the scar, the flap dissected up, and the underlying cicatricial adhesions 
cut out. The lid is lifted inte its normal position, stitched to its up- 
per fellow, if necessary, to hold it in 
place, and the edges of the wound 
sutured from below upward, leaving 
a Y-shaped scar (Fig. 491). 


Fic. 490.— Wharton Jones’s operation 
for ectropion of the lower lid. (De 
Wecker. ) 


Fie. 491.—The same, after the flap is Fie. 492.—Complete ectropion of lower lid, due te 
dissected up and the sutures tied. cicatricial contractions after ostitis of the orbital 
(De Wecker. > margin. 
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In more extensive adhesions (Fig. 492), in which neither of the 
foregoing methods will meet the indications, a plastic operation is in- 
evitable. Make one incision, parallel with the free border of the lid, 


Fie. 498. 
Showing the cicatricial tissue dissected out, and the flap to be turned from the cheek outlined. 


which shall extend beyond the cicatricial tissue to be removed. Dis- 
sect out freely all adhesions and cicatricial material, until, when left to 
itself, the remaining edge of the lower lid rises ‘into its natural posi- 
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Fig. 494. 
The flap stitched into position, and the wound formed by its removal closed. 
The lids temporarily sutured. 


tion. In order to fill the deep oval cavity (Fig. 493) left by such dis- 
Section, a flap may be turned from the cheek, forehead, or arm. The 
plan of the flap from the cheek is shown in Fig. 494. It should be 
cut by measurement, so as to fit without tension. As soon as it is 
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turned across to its new position, the eyelids should be stitched to- 
gether, and the flap accurately and carefully sutured to the margins of 
the elliptical wound. Before the lower row of sutures is inserted, the 
edges of the perpendicular wound from which the flap was removed 
should be approximated by sutures of fine silk, which material should 
be used throughout. The stitches are to be removed about the fifth day, 
If any puffing remains at the seat of the pedicle of the flap, it may 
be relieved, after a few months, by dissecting out a small elliptical piece 
and bringing the edges together. 

When the cavity from which the flap has been taken can not be 
entirely closed by suture, small Thiersch grafts should be employed 
to prevent a broad cicatrix. 


Fie. 495.—Knapp’s entropion forceps, or clamp. 


Entropion, inversion of the lid, usually results from chronic inflam- 
mation of the conjunctiva and tarsal cartilage. It is more frequent in 
the upper lid. In mild cases relief may be obtained by excising an 
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Fie. 495 a.—Lid scalpels. 


elliptical strip of the integument of the lid and stitching the edge of 
the wound together. When, however, the tarsal cartilage is involved, 
Snellen’s method will prove more satisfactory. 
With Knapp’s clamp applied, make an in- 
cision through the skin one eighth of an inch 
from and parallel with the whole length of the 
margin of the lid. Lift the skin-lap, expose 
the fibers of the orbicularis muscle, and excise 
a strip of the muscle about one twelfth of an 
inch wide for the full length of the incision. 
The tarsal cartilage is now seen, and from it 
as far as it is exposed a wedge-shaped piece 
is excised with a sharp knife (Fig. 496). The 
apex of the wedge points toward the con- 

- Nie lien or diasecan junctiva, but the section should not extend 
The muscular strip and a trian- entirely through the cartilage. Three sutures 


cular strip of the tarsal cartilage e : 
are removed. (De Wecker.) are now inserted, each entering from without 
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inward, traversing the skin and muscle (Fig. 497) of the strip left at 
the palpebral margin; then in the same direction it is carried across 
the wound into the upper bevel of the incision in the cartilage, from 
which it emerges (without transfixing the 
integument of the flap), to be again 
prought out through the tissues it first 
entered, about one eighth of an inch dis- 
tant from the point of entrance. Each 
end of the suture is fastened with a shot, 
to prevent it cutting through. 

Eczema of the eyelids is not of very 
frequent occurrence. Swanzy recom- 
mends the daily removal of the crusts by 46. 497.— Front view of the same, with 
bathing the parts in a warm solution of a 
bicarbonate of potash, drying, and then 
painting with solution of nitrate of silver (gr. xx to water 2j); after 
this an ointment of boracic acid (gr. xxx to 3 j) is applied. 

Epicanthus.—This term is applied to a congenital defect which con- 
sists of a fold of skin stretched across the inner canthus and the carun- 
cula. It may be relieved by excising an elliptical piece of integument 
in the long axis of the nose just between the eyes. The width of the 
excised portion must be sufficient to remove the deformity when the 
edges of the wound are drawn together by sutures. 

Restoration of the Eyelids.—In destruction of the lids by accident or 
disease it becomes necessary to restore the covering to the globe. Flaps 
may be turned from the neighboring healthy integument or borrowed by 
a plastic operation from the arm. In many cases much damage may be 
prevented by applying good-sized and numerous grafts to the exposed 
surfaces while granulation is going on. 
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Disease of the lachrymal gland is rare. In inflammation of this 
organ (dacryoadenitis) tenderness and swelling may be observed in the 
upper outer portion of the orbital cavity. In well-marked enlargement 
from any cause, the eyelid is pushed forward and the globe displaced 
downward and inward. An abscess here should be opened by puncture 
through the base of the lid at the most convenient point. When a neo- 
plasm develops in the gland, extirpation should be done by incision in 
the fold of the upper lid, just beneath the brow. 

Epiphora, or continual overflow of tears, is caused by obstruction in 
the system of canals which normally should conduct the secretion of the 
lachrymal gland from the margins of the lids into the nasal cavity, or 
by displacement of the punctwm lachrymale, so that the tears can not 
enter the orifice. On account of its position, the lower canaliculus is of 
tauch more importance to the drainage of the eye than the upper. 

Epiphora due to disturbance of the canaliculus may be present as a 
symptom of any displacement of the lower lid, from swelling, paraly- 
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sis, or cicatricial contraction, the direction of the puncture being so 
changed that neither gravity nor the normal suction-force will carry the 
secretion into the opening. Occlusion, partial or complete, may occur 
either from lodgment of foreign substances, products of inflammation, 
pus, epithelia, etc., and occasionally to calcareous formations (da- 
eryoliths). 

The most common form of obstruction is, however, met with in the 
nasal portion of the excretory apparatus. Catarrhal inflammation of the 
mucous membrane lining the canal or cyst may occlude the duct either 
by approximation of the walls or by excessive secretion of tenacious 
mucus. Such condition is met with in patients of all ages, occurring 
chiefly in the poorly nourished and scrofulous or tuberculous subjects, 
who suffer from chronic nasal catarrh and ophthalmia, or ostitis of the 
neighboring bones. As a result of obstruction in the nasal duct, dacryo- 
cystitis, or inflammation of the lachrymal sac, may ensue with disten- 
tion, the swelling showing beneath the skin at the inner angle of the 
eye (mzco-cele). 

The treatment of displaced punctum lachrymale should be directed 
to the restoration of the lid to its normal position. In partial obstruction, 
due to catarrhal conditions, relief may be obtained by slitting the canal 
with the canaliculus knife or scissors, and frequently repeated irrigations 


Fre. 498.—Agnew’s canalicula knife. 


with the lachrymal syringe. When obstruction occurs, dilatation by 
means of probes is indicated. Should the stricture be close and resist- 
ing, the knife should be carefully introduced and a division effected, the 
dilatation being continued by inserting the probes at intervals of two to 
six days. The prognosis in many cases, no matter how faithfully and 
skillfully treated, is not favorable. 

In slitting up the canaliculus the delicate probe-pointed knife or scis- 
sors should be introduced at the inferior punctum, and carried toward 
the canthus for a distance of about one sixth of an inch, the slit extend- 
ing for this distance. The wound should be kept open by forcibly sepa- 
rating the edges once or twice a day, until the cut surfaces are covered 
with epithelium and the trough becomes permanent. Some operators in 
| chronic dacryo-cysti- 
tis prefer to slit the 
upper canaliculus and 

“ag pass the probes by 
SSE this route. The bulb- 

Fie, 499.—Théobold’s lachrymal probes. pointed dilating-probes 

should now be careful- 

ly introduced, beginning with the smaller sizes (Fig. 499). As soon 
as the bulb enters the sac, it should be gently and slowly directed 
along the nasal duct until it is arrested by the floor of the nose. The 
larger sizes may be introduced as in the treatment of stricture of the 
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urethra. After full dilatation is secured the channel should be washed 
out daily, for about ten days, with a 1-per-cent boracic-acid solution. 
For this purpose Anel’s syringe (Fig. 500) will be found useful. The 
probe-pointed nozzle is intro- 
duced into the sac and the 
water forced through until it 
flows freely into the nose. If 
the obstruction recurs, the 
probes should be reintroduced 
at regular intervals, gradually 
increasing until a permanent 
opening is effected. 

Trichiasis, or turning in of the eyelashes, occurs with entropion, but 
may exist independently. Occurring with inversion of the lid, it does 
not require any other interference than that given for the cure of entro- 
pion. When the ciliz turn in without inversion of the lid, the proper 
method of treatment is total 
excision of the hair- follicles. 
===, This should be accomplished 
= ree ¥ by two parallel incisions made 
Fie. 501.—Gruening’s depilating forceps. along the margin of the lid, 

one on either side of the row of 
hairs, and extending deep enough to insure the complete removal of 
the roots of the cilize. When only a few hairs are at fault, the follicles 
may be destroyed by the galvanic needle. When depilation is de- 
manded, the instrument shown in Fig. 501 will be found of great 
service. In distichiasis there is an extra row of cilize; these require 
removal by the method just given. 


Fie. 500.—Anel’s syringe. 


THE CoNJUNCTIVA AND CORNEA. 


Conjunctivitis may be acute or chronic, and circumscribed or diffuse. 
Simple conjunctivitis may result from prolonged strain or over-use of 
the eyes, from the lodgment of foreign particles, or exposure to strong 
winds. The hyperemia may be confined to a limited portion of the 
mucous membrane, or spread over the entire palpebral and ocular con- 
junctiva. 

The treatment consists in the instillation of two or three drops of 
cocaine, two to four per cent solution, at intervals of from one to several 
hours, the removal of any foreign matter, rest by closure of the lids, or 
the dark room and the application of soft cloths taken from cold boracic- 
acid solution (grs. x to 3j) or from a block of ice. 

Follicular conjunctivitis may follow an acute simple inflammation, 
and is characterized by the development of smalk red points or elevations 
Scattered over the deeper portions of the palpebral surfaces of the mucous 
membrane and the contiguous reflection of the ocular conjunctiva. The 
elevations are swollen and distended lymphatic channels and follicles. 
The disease is characterized by considerable pain, inability to use the 
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eyes, and a sensation as if a gritty or sandy substance were present. Ip 
treatment the condition of the general system should be improved by 
tonics and nutritious diet; rest to the diseased organs, and the daily 
application, by means of a camel’s-hair brush, into the conjunctival sac 
of a small mass, about one-eighth-inch diameter, sulphate of copper gr, 
ss. to ij in 3j vaseline (Swanzy). 

Granular Conjunctivitis (Trachoma).—It is not yet positively known 
whether there is any real pathological difference between follicular and 
granular disease of the conjunctiva. Trachoma is 
chiefly met with among the poorly fed, who live in 
unwholesome surroundings. It is held to be con- 
tagious at all times, and, when a muco-purulent 
bs Ano discharge is plentiful, the contagious nature of the 

ATO affection is evident. 

EEE ney = In the earlier stages there appear upon the low- 

er lid round, granular elevations, scattered here 
and there, or the whole mucous membrane may be thickly studded. As 
a result of the chronic inflammation the lid is at first thickened. As the 
process is continued, the usual cicatrization and contraction results, caus- 
ing, in obstinate cases, deformities of the lids and great and persistent 
discomfort. 

The treatment includes the measures just given for follicular conjune- 
tivitis. In addition, either the sulphate of copper stick or nitrate of sil- 
ver in strong solution—grs. x-xx to 3 j—or the mitigated lunar caustic. 
Nettleship advises the following strength: ‘‘ Nitrate of silver, one part; 
nitrate of potash, two parts, fused together and run into molds to form 
short pointed sticks; used for granular lids and purulent ophthalmia.” 
Applied daily, or less frequently, as may be demanded. When these 
measures fail, canthoplasty may be done and the diseased tissue dissected 
from the lids. 

In both varieties of trachoma the cure is greatly accelerated by the 
operation of expression, or squeezing out the contents of the granular 
elevations by means of Prince’s forceps. More can be accomplished by 
this operation when done thoroughly than by any other method of 
treatment (Webster). 

Gonorrheal Ophthalmia.—Conjunctivitis caused by the introduction 
of the virus of gonorrhoea into the eye should be treated with great care 
and persistency from the first symptom of this painful affection. Usually 
a single organ is attacked. It is important that, while the effort to cure 
one eye is being made, the other should be protected from the contagion. 
To effect this, a watch glass, to the edge of which adhesive plaster is at- 
tached, is placed over the sound eye and closely fastened to the skin 
about the orbit by the plaster, so that it is hermetically sealed. This 
should not be removed until the other eye is well. 

In the local treatment of the affected eye it is required to remove the 
purulent discharge by frequent irrigation with warm boracic-acid water 
or by the pellets of lint or absorbent cotton, and to brush over the everted 
lids once or twice a day, as the attack is light or severe, a solution of 
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nitrate of silver (grs. xx to Zj). The excess should be immediately 
washed off with tepid water. Cold applications are of great importance, 
and a very efficient method is to apply frequent changes (every one or 
two minutes) of pieces of lint about two inches square, which are taken 
directly from a block of ice and laid over the inflamed organ. In this 
form of conjunctival inflammation, as in others where the injection is 
marked and the thickening great, and where painful blepharospasm 
occurs, or where a free discharge of purulent matter can not be effected 
by ordinary means, canthoplasty is required. This operation consists 
in slitting the outer canthus in the direction of the ear, and in this way 
dividing the fibers of the orbicular muscle. 

In gonorrheeal conjunctivitis the impairment of function in the mus- 
cle is not intended to be of long duration, and the wound is left open. 
In some cases of spasm of this muscle, and where a chronic inflammation 
exists, the mucous membrane is stitched to the skin along the edges of 
the wound, thus preventing a reunion. Reunion may be effected later 
by paring the edges and bringing the parts together after the lesion for 
which the canthoplasty was performed is healed. Cocaine should be 
used to relieve pain, and all adhesion between the ocular and palpebral 
mucous surfaces should be broken up as soon as discovered. 

Conjunctivitis in the new-born (ophthalmia neonatorum) is a form of 
purulent ophthalmia which usually results from the inoculation of the 
conjunctiva with septic matter present in the genital passages of the 
mother. It may come from carelessness on the part of the nurse, herself 
affected with a leucorrheea, ete., or from the lodgment of any virus in the 
eye of the child. The treatment is prophylactic as well as curative. 

The eves of a child born of a mother known to be suffering from a 
vaginal discharge of a purulent character should, as soon as possible after 
birth, be washed or mopped out with clean warm water, or boracic-acid 
solution, to be followed with one or two drops of a 2-per-cent nitrate-of- 
silver solution (grs. x— 2 j) once or twice a day, for three or four days. 
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Fie. 503.—Drop-glass for the eye. 


The pus should be gently removed by pellets of absorbent cotton, 
dipped in warm boracic-acid solution, the lids everted, and nitrate-of- 
silver solution (grs. v-x to 3 j) applied to the inflamed surfaces by means 
ofa camel’s-hair brush. The excess should be immediately washed away 
by the free use of warm water. This should be repeated every day until 
the purulent discharge is notably diminished. 

The eyes should be carefully cleansed with warm solution of boracic 
acid every half hour day and night, or as often as any secretion appears 
between the edges of the eyelids. 

Croupous conjunctivitis is a contagious disease met with in children, 
and characterized by injection of the mucous membrane and the deposit 
ofa film or membrane upon the conjunctiva. 
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The ¢reatment consists chiefly in frequent washing of the eye with 
warm boracic-acid water in the earlier stages. When suppuration super- 
venes, the indications are the same as for purulent ophthalmia. 

Diphtheritic Conjunctivitis.—In this disease, which is exceedingly 
contagious, the inflammatory process is rapid and often hopelessly de- 
structive. The lids soon become greatly swollen, and the mucous mem- 
branes are glazed over with a tough, closely adherent diphtheritic mem- 
brane. The period of infiltration varies from six to ten days, and is fol- 
lowed by the stage of suppuration. 

Treatment.—The immediate danger is destruction of the cornea, the 
circulation being more or less interfered with by the false membrane, 
Since all pressure should be eliminated, in extreme cases it will be advisa- 
ble to perform canthoplasty. Cold-water dressings should be employed 
in the early stages. Leeches to the temples are advised. When suppu- 
ration ensues, astringents are indicated. 

Pterygium is the name given to a vascular network which extends 
from the ocular conjunctiva on to the cornea. It is usually situated on 
the inner side, less frequently on the outer portion of the globe. It is 
commonly triangular in shape, the apex encroaching more or less upon 
the corneal surface. It is caused by constant irritation from dust or 
sand, or fine particles of matter floating in the air, and is therefore chiefly 
met with in sandy, arid regions. 

When small and not progressive, it is advisable not to interfere with 
pterygium. When it is growing steadily, it should be tied off or removed 
by dissection. For the first method the pterygium is lifted at the mar- 
gin of the cornea, and a fine silk thread carried beneath it here. A 
second is carried beneath the base of the mass at the conjunctival fold. 
The ligatures are tied and cut short. In a few days they come away, 
and the vascular tuft disappears; ora dull in- 
strument, as a strabismus-hook, may be insert- 
ed beneath the pterygium, which is gradually 
detached and divided with the scissors. One 
or two sutures are inserted to close the wound, 
where the base of the growth is cut away from 

Ben Son the conjunctiva. 
Pinguecula. (Swanzy.) _ Pinguecula.—This is a small, yellow eleva- 
tion occasionally met with at the inner or outer 
margin of the cornea (Fig. 504). It occurs usually in the aged, and 
should not be molested unless it seriously interferes with vision or 
comfort. It is a simple hypertrophy of the tissues of the conjunctiva. 

Lupus of the conjunctiva is exceedingly rare, and does not require 
special consideration. 

EHpithelioma here does not differ from this affection on other mucous 
surfaces. 

Cystic tumors occur in the conjunctiva in a certain proportion of 
cases, and demand extirpation. 

Polypus develops occasionally on the semilunar fold, or caruncula, 
and should be clipped off. 
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Lithiasis, or calcification of the secretion of the Meibomian glands, 
appears in the shape of little white spots or elevations on the inner sur- 
faces of the lids. As they produce considerable irritation of the conjunc- 
tiva and cornea, they should be picked out with a needle-point after 
anesthesia with cocaine is secured. 

Xerosis is a term applied to a dry condition of the conjunctiva re- 
sulting from changes in the structure of this membrane and deficient 
supply of the secretions which moisten this surface. The indications are 
to remove, if possible, any chronic inflammatory condition, and keep the 
eye moist by artificial means. 
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Fie. 505.—Sichel’s iris knife. 


Fie. 506.—Daviels’s curette. 


CoRNEA. 


Foreign Bodies and Wounds.—Non-penetrating wounds of the cor- 
nea should be thoroughly cleansed with warm boracic-acid solution, and 
the lids closed with a bandage until repair is effected. A penetrating 
wound should be treated on the same principle as the incision for cataract. 

A foreign body lodged upon or buried in the cornea should be at once 
removed. Anzesthesia with cocaine is essential. Oblique illumination 
by means of the convex lens is of value in locating the body. A clean 
needle or knife-point may be used in lifting the foreign substance out. 


Fie. 507.—Desmarres’s retractors. 


Keratitis, or corneitis, may originate from injury or disease of the 
cornea proper or by extension of the inflammatory process from the 
conjunctiva or sclerotic, iris or choroid. The symptoms are pain vari- 
able in character, interference with vision, especially if the infiltration 
occurs toward the center of the cornea, and the appearance of a cloudy 
film wpon the normally clear and transparent membrane. 

Diffuse idiopathic keratitis usually commences at the periphery and 
travels toward the center. Occurring as a feature of a constitutional dys- 
; ttasia (syphilis, tuberculosis, etc.), both eyes are usually, though not 
Simultaneously, involved. 

_ Abscess of the cornea may be recognized by the grayish-yellow color 
of the pus collection and the greater density of the membrane at this 
Pont. In many cases the transudation or escape of the purulent liquid 
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takes place into the anterior chamber, and may be seen to occupy the 
lower portion of this space (kypopyon). 

Treatment.—In traumatic keratitis the removal of all irritation, dis- 
infection with warm boracic-acid solution, relief from pain by cocaine 
locally or morphia internally, and the ee of light by the dark 
room, bandage, or shade, are the indications. 

When the disease is secondary to inflammation in other parts of the 
globe or conjunctiva, the treatment should be directed to the original 
malady as well as to the protection of the cornea. 

Diffuse keratitis demands active constitutional treatment to increase 
nutrition and neutralize the virus of general infection. In abscess, ten- 
sion should be relieved by careful puncture. Penetration of the anterior 
chamber with the instrument should be avoided, unless the pus here is 
rapidly increasing ; it should then be evacuated. 

Pannus is a term applied to a condition of opacity of the cornea due 
to the formation of a vascular network beneath the epithelial covering of 
this membrane. It is associated with a conjunctivitis, the vessels really 
extending from the eonjunctiva into the cornea. 

If the disease is due to chronic granular lids, entropion, distichi- 
asis, etc., the cause should be at once eliminated. In milder cases of 
persistent pannus a cure may be effected by excision of a zone of 
conjunctiva and subconjunetival tissue from 
around the cornea (Nettleship). In severer — 
cases the local use of jequirity-bean is ad- 
vised. Prof. David Webster recommends the 
following : 

One jequirity-bean coarsely powdered is 
placed in an ounce of water for four hours. 
The patient is then required to bathe the 
affected eye very freely with this solution for 
ten or fifteen minutes, letting some of it get 
into the eye. One thorough washing will 
usually produce the characteristic membrane 
of the conjunctiva. If this does not succeed, 
the operation should be repeated. Or the 

Fra. 508. bean, very finely pulverized, may be applied 
to the whole palpebral conjunctiva. 

A convenient shade or screen for the eye is shown in Fig. 508. 

Ulcus Cornee.—Uleers of the cornea may follow injury, or the erup- - 
tion of herpes or small-pox ; they are met with in conditions of general 
malnutrition (syphilis, tuberculosis, etc.), and may also occur with in- 
flammation of the other structures of the eyeball, or of the lids or con- 
junctiva. 

Herpetic vesicles occur at times upon the cornea, either as herpes 
zoster ophthalmicus or herpes cornee febrilis (Swanzy). They appear 
as groups of clear vesicles, the superficial covering of the vesicle giving 
way within a few hours ani leaving a shallow ulcer. In treatment, 
herpes, or the resulting ulcer, demands little beyond protection from 
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light, the removal of all irritation by the bandage, and the prevention 
of infection by careful aseptic irrigation. 

Phlyctenule of the Conjunctiva and Cornea.—Phlyctenular ulcers 
occur almost invariably in strumous subjects, either with or without any 
direct exciting cause. When first noticed they are usually papules or 
pustules on the conjunctiva or cornea or both. 
There is, however, a localized hypersemia in 
and near the spots where the elevation occurs 
which precedes the papule or pustule. Break- 
ing down and discharging their contents, ulcers 
of variable extent are formed. They frequent- 
ly develop on the conjunctiva and _ sclerotic 
without invading the cornea. Not infrequent- 
ly, however, the process of ulceration travels Fie. 509. 
on and toward the center of. the cornea, leav- sore lier eee oe 
ing behind a trail of enlarged vessels, giving to 
the whole a comet-like appearance (Fig. 509). Perforation may follow 
in a certain proportion of cases. These ulcers may occur in all ages, but 
are chiefly met with after the third year and before the twenty-fifth 
year of life. 

Uleus Serpens. _The acute serpiginous ulcer is probably due to in- 
fection. It commences as a grayish film or spot, breaking down from the 
center, leaving sharp, precipitous edges (as in phagedenic chancre), ‘‘one 
part of which is more densely opaque than the rest; this infiltrated ad- 
vancing edge is the distinguishing mark of the ulcer” (Nettleship). 

Treatment.—In phlyctenular keratitis and conjunctivitis warm appli- 
cations of boracic-acid water are useful. Pain should be relieved as 
heretofore directed. If blepharospasm is present, canthotomy may be 
necessary. The ulcers should be stimulated locally by use of nitrate of 
silver to those on the conjunctiva, the mitigated stick ; while weaker 
solutions (gr. v-x, %j) may be used for the corneal ulcers. In given cases 
the ulcers may be scraped out or burned with the fine galvano-cautery 
platinum wire. The prevailing dyscrasia should be corrected by appro- 
priate remedies. The nutrition should be increased, and an out-of-door 
life advised. 

In acute serpiginous ulcer active measures are often imperative, the 
phagedenic process marching rapidly to perforation and collapse of the 
globe. Hot boracic-acid water applications at intervals of an hour or 
two are advised for relief of pain. Cocaine may also be instilled. If the 
aleer does not remain stationary, it should be carefully and thoroughly 
burned with the cautery needle upon the same principle as for chan- 
croidal uleer of the skin. When the serpiginous ulcer dips down into 
the deeper corneal tissue and undermines it, it should be laid open by 
incision in its entire extent. 

Slaphyioma Cornee.—Bulging of a portion of the corneal surface 
May result from intra-ocular tension upon a point weakened by ulcera- 
tion or cicatrization. Conical cornea differs from this in being due to 
“trophic (not inflammatory) changes in the central portion of the cornea, 
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this part projecting by reason of intra-ocular tension. When perfora- 
tion takes place, the aqueous humor escapes and usually carries the iris 
with it, this latter structure being caught in the opening, where it ad- 
heres. This condition is known as anterior synechia. 

When the staphyloma involves a limited portion of the cornea, iridec- 
tomy should be done, making the artificial pupil behind the best remain- 
ing surface of the cornea. In complete staphyloma, vision being lost, 
Critchett’s operation is advisable. Five half-curved needles, threaded 
with fine strong silk, are passed from above downward through the 
sclerotic, being made to enter and exit half-way between the insertions 
of the recti muscles and the posterior edge of the staphyloma. When 


Fra. 510.—Needles introduced in Critchett’s Fic. 511.—The same, after the sutures are 
operation for staphyloma. (Abadie.) tied. (Swanzy.) 

the point of each needle has emerged abont one quarter inch, it is al- 
lowed to remain, and the staphyloma is divided by a horizontal incision. 
The flaps are now snipped off with the scissors about one twelfth inch 
in front of the needles, this line (see the dotted line, Fig. 510) being 
through the sound sclerotic. The needles are next drawn through and 
the sutures tied, as in Fig. 511. 

In conical cornea, if any operative interference is deemed advisable, 
the conicity should be reduced by inducing cicatrization at and about the 
apex of the projection. 

Von Graefes Method.—Just to one side of the apex of the cone re- 
move with the knife a small bit of the surface of the cornea without 
penetrating the anterior chamber. Every third day for about two weeks 
this wound should be touched with the mitigated pencil of nitrate of 
silver. Then puncture through this scar every second or third day for 
one week, evacuating at each puncture the aqueous humor. The wound 
is now allowed to heal. 

Nebula, macula, and leuwcoma, are terms used to designate degrees of 
corneal opacity—the first being so slight as to be scarcely discernible, 
the second a more serious lesion, while in leucoma the opacity is com- 
plete. The grayish ring seen at the corneal margin in many old persons 
—arcus senilis—is due to fatty degeneration of the cells of the cornea, 
near the sclerotic junction. This condition occasionally exists in the 
middle-aged and in young children. While not a contra-indication to 
operative interference, that it suggests faulty nutrition should not be 
forgotten in prognosis. 
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SCLEROTIC. 


Simple incised wounds of the sclerotic heal readily. Lacerations are 
more serious by reason of the greater violence accompanying such inju- 
ries. No special treatment is demanded beyond rest and cleanliness. 

Scleritis.—Inflammation of the sclera is usually circumscribed, and 
may or not be accompanied by an appreciable thickening of this tunic. 
Asa rule, the affection is not painful, unless it extends so widely that 
the choroid, cornea, or iris is involved. 

Treatment should be directed to the prevailing dyscrasia. It is met 
with as a late manifestation of syphilis, and is also a symptom of rheu- 
matism. No local medication is advisable, beyond the limited instilla- 
tion of atropine to prevent iritis. Rest, and light cloths wet in warm 
boracic-acid solution locally, are advised. A single thorough applica- 
tion of the actual cautery will frequently abort this disease, which under 
other methods of treatment usually lasts many months. 


IRIs. 


Tritis is most frequently seen as a late manifestation of syphilis or 
in chronic rheumatism. It also may occur with inflammation of the 
cornea or sclera. The symptoms are abnormal immobility, thickening 
and cloudiness of the organ, irregularity of the pupillary margin, and 
adhesions to the anterior surface of the capsule of the lens (posterior 
synechie). The injected zone is usually of a pinkish color. Vision 
is more or less affected; and pain, though not always a symptom, is usu- 
ally present. In rare cases the pupil is occluded by the formation of a 
membrane from the products of inflammation. 

The treatment of iritis is local and general. To prevent permanent 
adhesions and to relieve pain, the instillation of atropine solution—gr. iv 
to water 3j—is imperative. From one to two minims should be dropped 
in the conjunctival sac every hour, in the first few days of the attack. 
The degree of synechia is evident as soon as the iris is affected by the 
atropine, and even when the adhesions between the capsule of the lens 
and the iris are not completely relieved, firmer and more injurious adhe- 
sions will be prevented. Bloodletting at the temples, either by scarifica- 
tion and cups, or dry cupping, hot fomentations, etc., are local remedies 
of value. Rest to the eyes should be complete, and exposure to draughts 
orextreme changes in temperature are to be avoided. Any constitu- 
tional disease should be treated or any diathesis corrected by internal 
Medication. Saline laxatives are indicated, as in other inflammatory 
affections. 

In extreme cases, when all other remedial agents fail, 7ridectomy 
May be necessitated. This operation will be described hereafter. The 
Permanent changes to which the iris is subject, after iritis, are adhe- 
Sions (synechi@), atrophy of the curtain at one or many points as the 
effusion disappears, and changes in color due to absorption of the normal 
pigment. 
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CHOROID AND CrLnIARY Bopy. 


Choroiditis is occasionally of traumatic origin. The lines of rupture 
are seen most frequently near the optic disk, and in recent injuries may be 
concealed by extravasation. Jdiopathic choroiditis occurs often in the 
tertiary step of syphilis. A less frequent variety is of tuberculous origin, 

The diagnosis rests chiefly upon examinations with the ophthalmo- 
scope. Disease is evident from the abnormal paleness due to atrophy 
and diminution of the blood-supply. It may be general and symmetri- 
cal in the two eyes (syphilis), or confined to one or more isolated patches 
(tuberculosis). In the syphilitic variety, changes in the retina are more 
evident. In very old persons an extensive area of atrophy may occasion- 
ally be observed, situated, as a rule, at the fundus. 

The indications in treatment are to correct the prevailing dyscrasia, 
by specific remedies and tonics, and to give the eye as complete rest as 
possible. 

Cyclitis occurs rarely except as in conjunction with inflammation of 
the sclerotic choroid or iris. 

Sympathetic ophthalmitis is a term applied to inflammation in one 
eye, followed by a like disturbance in and threatened destruction of the 
other. It is very apt to occur, after traumatic cyclitis, from a pene- 
trating body. Dislocation of the lens, iritis, or any inflammatory process, 
without penetration, and the entrance of air or a foreign substance, may 
also cause this form of ophthalmitis. 

The invasion from one eye to the other is now believed to be by means 
of septic bacteria traveling along the optic nerve and chiasm. When 
once declared, the remedy of most avail is enucleation of the diseased 
eye. Itis important that this operation be not too long postponed. The 
chief difficulty to be surmounted is to determine when it is necessary to 
operate. The following rules may serve as a guide : 

When a penetrating septic body has entered the eye and destroyed 
vision, it would be wise to enucleate even before iritis and cyclitis are 
established, and if these symptoms of ophthalmitis are present, operation 
is imperative. Enucleation is indicated in an eye in which a foreign 
body is lodged with vision not materially impaired when the earliest 
symptoms of irido-cyclitis supervene. 

Idiopathic inflammation of the interior of the globe, which destroys 
vision, also indicates enucleation. 

Operation.—Seize the conjunctiva with a mouse-tooth forceps near the 
margin of the cornea, and with delicate scissors divide the conjunctiva 
evenly all the way around close to the cornea. Introduce the strabismus- 
hook and divide the internal muscle at its insertion into the globe. The 
other recti muscles are then successively divided. The ball is then car- 
ried toward the nose and a dull-pointed scissors curved on the flat is car- 
ried (concavity to the globe) backward and the nerve divided close to the 
ball. The attachments of the oblique muscles are next cut through. 

An artificial eye should not be worn until the stump is healed, which 
requires about five weeks. 
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Glaucoma.—-This disease is almost always met with after the forti- 
eth year, and is more common in the hypermetropic than in the 
myopic eye. 

The prevailing symptom is an increased tension of the eyeball. 

Glaucoma may be acute, subacute, or chronic. In rare instances, it 
oceurs with great rapidity (g. fulminans). More frequently it is slower 
in its progress. The earliest symptom is dimness of vision. Patients 
usually complain of indistinctness of sight, as if they were looking 
through frosted glass. These attacks are at first commonly periodic, but 
the interference with vision soon becomes permanent. Halos or rainbows 
are seen when an artificial light is looked at. The cornea has a dead and 
glazed appearance, the pupil is dilated, the anterior chamber shallow, and 
the iris is not so movable as normal. If the pulp of the finger is pressed 
upon the eyeball, it is felt to be hard and abnormally inelastic. Pain is 
not always present. Inflammation may or may not occur. Blindness 
sooner or later supervenes, unless prevented by treatment. The causes 
of glaucoma are, as yet, not satisfactorily explained. It is more generally 
held that obstruction of the efferent lymph-channels, or of the vessels 
which carry off the intravascular fluids, is the chief cause of this disease. 
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Fie. 512.—Jaeger’s angular keratome. 


Fig. 515. Fie. 516. 
Curved iris scissors, Drum for trying the edge of eye instruments. 


Treatment.—The chief reliance is in iridectomy. With the iridec- 
tomy knife, enter the anterior chamber by cutting through the sclerotic 
hear the corneal border, exposing the upper margin of the iris for at 
least one fifth of its circumference. Divide the iris at one end of the 
incision in a line radiating from its pupillary margin to its ciliary 
attachment, by traction tear it from the ciliary attachment and divide 
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with the scissors at the other limit, severing one fifth of the membrane 
(Fig. 517). No particle of iris should be allowed to be caught and 
remain in the wound. The after-treatment consists 
in bandaging the eye, and complete rest. 

In mild cases, a smaller section of the iris shouid 
be made. The edge may be drawn out with the 
ea eee tease forceps and a loop of iris clipped off with the 

glaucoma, (De Wecker.) SC1SSOYFS. 


CRYSTALLINE LENS. 


Cataract, or opacity of the lens, although chiefly encountered after 
the fortieth year of age, may occur at any period of life. It may be 
divided into—1, congenital or infantile cataract ; 2, cataract of adult — 
and middle life (before forty) ; 3, senile cataract. 

Cataracts are also classified according to their location in the lens— 
nuclear, or central; cortical, or peripheral ; and capsular. 

Nuclear cataract occupies the center of the lens, either permanently, 
or spreads gradually until the organ is entirely involved. It is at first 
observed as an opacity or cloudiness immediately behind the pupil, white 
or amber-brown in color. 

Cortical cataract commences near the margin of the lens, behind the 
iris, and is characterized by grayish-white lines or streaks projected 
toward the center of the pupil. 

In the capsular variety the cloudiness or opacity is confined to the 
anterior shell of the capsule, the substance of the lens not being affected. 

Cataracts which are congenital, or only observed in early infancy, are 
classified as anterior polar, or pyramidal ; lamellar, or zonular ; cen- 
tral, posterior polar, and fusiform. All of these types are compara- 
tively rare. 

The anterior polar variety is due to the formation of a chalky concre- 
tion in the center of the anterior lamellae of the lens, caused by inflam- 
mation and perforating ulcer of the cornea in the early days of life. 
Operative interference is not called for. 

In lamellar or zonular cataract the opacity is limited to a thin layer 
of lens-substance, about half way between the nucleus and the anterior 
and posterior surfaces. The nucleus and peripheral portions are normal. 
When vision is seriously interfered with by this form of opacity, it 
may be improved by iridectomy or incision through the anterior layer 
of the capsule (discission). In some cases extraction is advisable. 

In central cataract the deeper fibers of the lens only become opaque. 
It may be treated in the same way as the zonular opacity. Posterior 
polar cataract is seen deeply behind the center of the lens. Operative 
treatment is rarely demanded, and when indicated discission is advised. 

fusiform opacity extends from the posterior to the anterior pole. It — 
is very rare. 

Cataracts are primary when the opacity is developed independent of 
any other lesion of the eye, and secondary when some other lesion exists. 
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A traumatic cataract occurs as a result of rupture of the capsule, with 
or without perforation, allowing the aqueous humor to invade the crys- 
talline substance. A Morgagnian cataract is one in which partial lique- 
faction of the cortex has taken place, and the nucleus drops to the lowest 
portion of the capsule. The opacity occurring in diabetes mellitus is 
called diabetic cataract. 

Cataracts are also termed senile, hard, and soft. Senile cataract oe- 
curs, as its name implies, in old persons, usually very late in life, but not 
unfrequently as young as the fortieth year. This variety, though usually 
firm or hard, is at times soft. Under forty years cataracts are usually 
soft. A cataract is said to be ‘‘ripe” when the entire lens has become 
opaque. 

Symptoms and Diagnosis.—With senile cataract the earlier symp- 
toms are disturbance of vision. Indistinctness of vision for distant ob- 
jects is usually first noticed, and, in certain cases, multiple images of one 
object are observed. If the cataract is nwclear or central, vision is im- 
proved by shading the eye, thus allowing the pupil to dilate. In cortical 
cataract this is not the case, but by dilatation of the pupil with atropine 
the presence of the peripheral opacity may be detected. When a cata- 
ract is general and ripe, blindness for objects is complete, although light 
and darkness are appreciable. 

Examined in ordinary light a well-marked nuclear cataract may be 
recognized ; but it is by focal illumination and by the ophthalmoscope 
that a diagnosis is positively made. The pupil should be dilated. 

A large nucleus with very fine radiating striz indicates a hard cata- 
ract, while a small nucleus and large striz suggest a soft opacity. If the 
cataract be ripe, no clear space will be discovered between the nucleus 
and the iris, and no shadow will be thrown upon the nucleus by the iris. 
Focal (oblique) ilumination—i. e. concentrating by means of a prism the 
rays of a strong light let fall obliquely upon the cornea—is essential in 
this examination. By the ophthalmoscope the normal red reflex from 
the fundus is absent (Swanzy). 

As it is important to have a cataract ripe when an operation is under- 
taken, Foster submits the following general guide: Cataracts which are 
ripe, according to the tests just given, and in which there are no sectors 
shining like mother-of-pearl, are considered ripe for operation. In color 
they are white, yellow, or gray; also when the lens is wholly occupied 
with a brownish-yellow nucleus. This may be semi-transparent, and the 
iris throw a distinct shadow. 

Treatment.—When a cataract is not ready for operation, the vision 
may be improved by glasses, which shade the eyes, allowing the pupil to 
dilate, and by the instillation of weak atropine solution. These measures 
apply to opacities at or near the antero-posterior axis of the lens. 

Opacities of the lens may be removed by three methods: Solid extrac- 
tion, absorption after discission, and suction. The first method is ap- 
plicable to all forms of ripe cataract; the lamellar, central, posterior 
Polar, and fusiform varieties are treated by discission when any opera- 
tive interference is indicated ; soft opacities are removable by suction. 
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Extraction is not imperative when only one lens is affected, vision 
being about perfect in the other, unless the cataract is becoming over. 
ripe. It is advisable to remove only one lens at a single operation, even 
in double ripe cataract. 

Operation is not advisable when any serious intra-ocular complication 
exists, or when insurmountable opacity of the cornea is present. It is 
alwaya advisable to allay any existing inflammation of the ball or ap- 
pendages before an operation for cataract. When a cataract is not ripe, 
its solidification may be hastened by massage of the globe—that is, by 
pressure applied over the ball with the tips of the fingers. The massage 
should last a few minutes, and be repeated every few days as indicated. 

Operation of Hxtraction.—Two principal methods of extraction are 
at present employed, viz., (1) stémple extraction and (2) extraction after 
iridectomy. The former is the ideal operation, and, although at this 
date not so generally employed, is fast gaining in popularity. 


Fie. 518.—Graefe’s speculum. 


Simple Extraction.—The most careful asepsis is demanded. The eye 
should be irrigated with warm boracic-acid solution (gr. x—xv to 3)). 
The instruments should be thoroughly cleansed by boiling and immer- 
sion in alcohol. Anesthesia is obtained by dropping several minims of 
2-per-cent cocaine hydrochlorate into the eye, five minutes, and again 
three minutes, before the operation. The head should be so held that 
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Fie, 519.—Graefe’s fixation forceps. 


the cocaine rests in contact with the upper surface of the cornea through 
which the incision is made. When ready to operate, the eye and con- 
junctival sac should be dried with absorbent boracic-acid cotton pellets. 
The speculum is introduced and secured, and the conjunctiva seized 
with fixation- forceps just below the center of the lower margin of the 
cornea. The ball is drawn slightly downward and steadied, “while the 


S-MEMANN-So. 
a 


Fig. 520.—Graefe’s linear knife. 


knife, cutting edge upward, is entered throug gh the cornea just at the 
corneo- salerotic junction, carried carefully across in front of the iris, 
which must not be touched, and out at a point corresponding to that 
of entrance (Fig. 521). By careful to-and-fro movements, the flap 
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is made by cutting upward through the cornea just anterior to the 
sclerotic junction. The line between the angles of this flap should 
cross the cornea a little more than 
one third the distance from the up- 
per to the lower margin. As this 
section is being made, and before 
the aqueous humor escapes, an as- 
sistant should slightly lift the spec- 
ulum, so that no pressure may be 
made by it upon the ball. 

The cystotome is now carried 
through the wound, kept clear of 
the iris by the operator, who very 
cautiously scratches through the an- Fic. 521.— Introduction of Gracfe’s knife, show- 
terior capsule, through the whole a nee) flap in extraction of cata- 
width of the pupil. Care must be 
taken not to press so hard against the lens as to dislocate it. As soon 
as the capsule is opened, gentle pressure in an upward direction should 
be exercised by means of the spoon against the lower margin of the cor- 
nea, or pressure with the finger on the lower lid may suffice to deliver the 
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Fig. 522.—Cystotome and Daviels’s spoon, 


lens through the pupil and out through the wound of incision. The 
pressure should be carefully gauged to effect only the exit of the cataract, 
and not torupture the zonula. The wound should now be examined, and 
no particle of iris, lens, or capsule should be left in the incision. A drop 
of eserine solution (gr. ij—3j) is now instilled into the conjunctival sac in 
order to contract the pupil. The eye is finally irrigated with the boracic- 
acid solution and the dressing applied, and both eyes closed by bandaging. 
The patient is required to remain quiet in a light room for a week. The 
first change of dressing should be made on the second day, and daily 
thereafter. Strict asepsis is essential at each change of dressing. The 
light should be exciuded only from the eyes by bandages and shades, and 
not from the room. At the end of a week or ten déys a black silk shade 
may be substituted for the bandages, and in from two to three weeks the 
patient will need only medium smoke coquilles to protect his eyes from 
the strong light. He should not be fitted with cataract glasses until all 
signs of redness and sensitiveness have disappeared. 

Lixtraction with Tridectomy.—The speculum is introduced and se- 
cured, and the ball steadied by grasping a fold of the conjunctiva, just 
below the center of the lower margin of the cornea (Fig. 521), with a 
mouse-tooth fixation-forceps. The ball is drawn slightly downward, and 
the Von Graefe knife, edge upward, is made to enter the cornea, just at 
the sclerotic junction, at a point three milimetres (about one eighth of 
an inch) below the highest margin of the cornea (or about one third of 
the distance between the upper and lower margins of the cornea). The 
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point is then made to emerge accurately opposite the entrance, when, by 
a gentle movement of the knife, the flap is completed by cutting through 
the cornea, just anterior to its junction with the sclerotic. As this flap is 
made, a certain proportion of the aqueous humor escapes. The fixation. 
forceps being, at this stage, transferred to an assistant, the iris-forceps 
are introduced, and the iris seized at a point corresponding to the center 
of the incision, and carefully drawn out through the wound. A narrow 
strip, including the entire depth of the iris, is then excised. 

As soon as the iridectomy is completed the operator relieves the assist- 
ant of the fixation-forceps, directs that the speculum be lifted, so that no 
pressure is made on the eyeball, while, with the cystotome carried into 
the anterior chamber, he freely scratches through the anterior layer of 
the capsule. Care must be taken not to press so hard against the lens as 
to dislocate it. It is also important to see that no shred of the capsule 
is dragged out into the wound in withdrawing this instrument, The 
globe should now be depressed, either with the forceps or by the patient’s 
volition, and the cataract extracted by gentle pressure with the spoon 
from the lower margin of the cornea upward. The pressure should be 
carefully gauged, and the wound examined as above described. Should 
bleeding occur, this may be checked by a light compress of cold boracic 
solution. The after-treatment is the same as just given. 

If the primary incision should not be large enough to allow the easy 
escape of the lens, it should be enlarged, preferably with the iris-scissors ; 
it should be free, to begin with. If any fragments of the lens adhere to 
the capsule or are caught in the wound, they must be worked out by 
careful manipulation. Should the zonula be ruptured, allowing the vit- 
reous to escape, the lens should be extracted with the scoop. The vitre- 
ous should be divided with the scissors at the level of the wound. 

Should septic infection occur, suppuration of the wound follows, with 
usually destruction of the eye. The treatment should be frequent irriga- 
tion with boracic-acid solution, and the galvano-cautery wire applied to 
the margins of the wound. When iritis is precipitated, atropine should 
be instilled and warm boracic-acid water dressings applied. 

Strong convex glasses are necessary after the operation, but the eyes 
should not be used for reading, etc., for three or four months. Two 
pairs of glasses should be prescribed—one for reading and another 
for vision. 

Discission.— After dilatation with atropine, ether or chloroform 
Should be administered to prevent any movement which might displace 
the lens, the speculum introduced, and the field of operation ren- 
dered aseptic. 
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Fie. 523.—Beers’s straight necdle. 


The point of the cataract-needle is made to pass through the cornea 
hear the outer margin, and the point carried to the center of the pupil, 
where it enters the capsule of the lens (Fig. 524). The capsule and the 
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anterior superficial layers of the lens are torn open by gentle move- 
ments of the point of the instrument, which is then withdrawn, being 
careful not to injure the iris. The pupil should be kept fully dilated, 
renewing the instillation every few hours, ' 
if necessary, for several days. Cold ap- 
plications and a dark room are the chief 
indications in the after-treatment. If 
successful, the lens becomes opaque after 
a week or more, and gradually disap- 
pears by absorption. A second operation J 
may be necessary. ZB 
Suction.—Dilate with atropine, admin- 

ister ether, incise the cornea half-way 
between its center and margin, perform 

See : Fie. 524.— Introduction of the needle 
discission, and introduce the nozzle of in discission. (Swanzy.) 

the syringe into the lens, when it and 
the capsule are broken up. The softened lens is sucked into the cylin- 
der by steady and gradual traction on the piston. Strict asepsis is 
essential. A single introduction of the instrument is advisable. The 
after-treatment is the same as for discission. 


—— 


THE VITREOUS. 


Hyalitis, or inflammation of the vitreous, may result from trauma- 
tism, with or without the presence of a foreign body, or by the exten- 
sion of some idiopathic inflammatory process from the choroid, iris, 
on any portion of the globe. Syphilitic choroiditis is especially apt to 
produce hyalitis. The immediate symptom is opacity due to extravasa- 
tion of blood, or the exudation of the products of inflammation. The 
vitreous breaks down, becoming more fluid than normal (synchisis). 
Flakes or small collections of more solid matter may be seen to change 
position as the position of the globe is changed. ‘‘Spots before the 
eyes” (musce volitantes) occur chiefly in myopic subjects, and are due 
to changes in the vitreous. 

The exact condition of the vitreous can usually be made out by care- 

- ful examination with the ophthalmoscope. 

Foreign bodies, when composed of small bits of metal, may be removed 
by the electro-magnet. Should the wound in the sclerotic be not suffi- 
cient, it should be enlarged and the middle of the magnet carried into the 
Vitreous. The metal, if not impacted, adheres to the magnet and is with- 
drawn. When the foreign body is non-metallic, operative interference is 
of doubtful propriety unless general inflammation is taking place. Idio- 


pathic hyalitis should be treated by rest to the eye and by special medi- 
cation. 


THe RETINA. 


Inflammation of the retina (retinitis) may occur independently of 
lesion of any other portion of the eye, or it may be part of an inflam- 
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mation of the choroid, ciliary body, iris, vitreous, or by extension from 
the optic nerve. It is not uncommon in syphilis, and follows thrombosis 
and embolism of the vessels. It is met with in nephritis, in diabetes, and 
in severe cerebral hyperemia. 

Detachment of the retina from the choroid may be due to extravasa- 
tion of blood or transudation of serum. 

All these conditions may be determined by a careful analysis of the 
symptoms present and by ophthalmoscopic examination. The indica- 
tions in treatment are chiefly to correct the general condition of disease 
on which the retinitis depends. When of traumatic origin, the chief 
reliance is upon complete rest and warm fomentations. In certain mor- 
bid conditions of the external portions of the retina, objects appear 
unusually small (micropsia). The opposite of this condition is known 
as megalopsia. 

Night-blindness (hemeralopia) is usually only a symptom of retinitis 
pigmentosa, but sometimes occurs in other diseases of the retina and 
optic nerve. ie 

Day-blindness (nyctalopia) is generally due to exposure to strong 
light, as the glare of the ocean in the tropics, and may occur in persons 
of faulty nutrition. 

Optic Neuritis.—The optic nerve is at times the seat of neuritis 
which may originate here, or descend from the brain along the nerve; it 
may be secondary to retinitis, or become involved by contact with morbid 
changes occurring in the lymph spaces and other tissues contiguous to it. 
The subjective symptoms are varying degrees of interference with vision. 
Amblyopia (dimness of sight), or amaurosis (complete blindness), may 

“be present. These symptoms may be present without perceptible change 
in the appearance of the retina or optic papilla. When the lesion is be- 
yond the disk, atrophic or other changes of the papilla may be recognized 
by the ophthalmoscope. 

In some instances the obliteration of the retinal image is confined to a 
portion of the field of vision, usually one half (hemianopsia). If one eye 
only is involved, the lesion is peripheral and limited to the nerve or 
retina of the affected eye. If binocular, the lesion is in or posterior to the 
optic chiasm. The inner half of one and the outer half of the other eye 
are usually obscured. 

Color-Blindness.—There is a congenital defect of the retina in which 
the individual is incapable of recognizing certain colors, as red, green, 
and d/we ; a little more than three per cent of males are so affected. Of 
thirteen hundred and eighty-three men in the employment of the Penn- 
sylvania Railroad Company examined by Dr. William Thomson, fifty- 
five were absolutely color-blind. It is less common in women. The 
usnal method of testing is that with Professor Holmeren’s colored wool- 
en threads. If the patient is wholly color-blind, he will be unable to 
differentiate between the principal colors. Partial color-blindness may 
be detected by a careful test with the woolen threads, requiring the 
suspected person to match to the leading colors those which to him 
appear of the same or nearly the same shades. 
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STRABISMUS. 


Strabismus, or *‘ squint,” may be convergent or divergent. The for. 
mer is by far the more frequent variety, and is usually observed in young 
children. It results from a loss of the normal equilibrium in the mus- 
cles of the eye, and when first noticed is often intermittent, appearing in 
one eye and then the other (alternating). As a result of prolonged and 
repeated efforts at accommodation (contraction of the ciliary muscle 
causing relaxation of the zonula, 
with consequent increase in the 
antero-posterior diameter of the 
lens), the internal rectus becomes 
permanently shortened. 

The degree of convergence may 
be determined by the _ strabis- 
mometer (Fig. 525). Let the pa- 
tient fix his vision on a distant point directly in front of him; place 
the center of the instrument directly beneath the center of the pupil, 
and measure the distance from this point to the inner angle of the eye. 
The same measurement on the affected side will determine the degree of 
convergence on that side. 

Treatment.—Tenotomy is indicated in convergent strabismus for the 
relief of deformity, as well as for the correction of vision. The prospect 
of a perfect result is better in recent cases than in those of long standing, 
in which the external rectus has been overstretched and permanently 
weakened. In children, about the seventh year is the best period for 
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Fie. 526.—Graefe’s strabismus hook. 


Fie. 525.—Lawrence’s strabismometer. 


. operation. Tenotomy of the internal rectus is thus done: The conjunc- 
tiva is first aneesthetized with cocaine solution, and two to four minims 
may be injected into and beneath the conjunctiva, immediately about 
the insertion of the muscle. The speculum is introduced, and the con- 
junctiva, just on the inner side of the eye, picked up with the forceps 
and divided with the scis- 
sors. The strabismus- 
hook (Fig. 526) is next 
carried into this opening 
and guided beneath and 
behind the tendon of the 
Tectus internus, which is 
pulled forward and di- 
vided at its insertion Fie. 527.—Strabismus scissors. 

Into the sclerotic. The 
hook should be again introduced, to make sure that a thorough division 
1s effected. A pad of cotton dipped in boracic-acid solution, held in 
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place by a dry cotton compress and bandage, should be worn for one or 
two days. When strabismus makes its appearance in adult life, it is 
usually due to paralysis, partial or complete, of one or more of the 
orbital muscles. The lesion producing paralysis may be situated in the 
brain or in the orbit. Disease of the bones about the foramina of exit 
of the nerves which supply these muscles, the presence of syphilitic 
cummata, or any neoplasm, will produce, by pressure on the nerves or — 
muscles, a more or less complete paralysis. Rheumatism is occasion- 
ally a cause of strabismus. 

In the treatment of strabismus due to paralysis, operative interfer- 
ence is not indicated until all other remedial agents have been exhausted 
in vain. When operation is demanded, not only should division of the 
contracted muscle be effected as just described, but the weaker muscle 
may be shortened by advancing its insertion. 

Take, for example, the external rectus. Perform tenotomy as here- 
tofore described. A small curved needle is threaded with fine silk and 
carried from the ocular side out through the 
divided muscle and the conjunctiva. Each 
end of this double suture is now threaded to 
a curved needle and passed beneath and 
through the conjunctiva, coming out near the 
margin of the cornea and about one eighth of 
an inch from the vertical meridian of the 
eye above and below (Fig. 528). The needles 
are cut away, and the two ends of the lower 
threads tied together, at the same time that 
an assistant ties the upper ends. These sut- 
ures are allowed to remain about forty-eight 
hours. The amount of shortening in the mus- 
cle advanced can be increased by carrying the 


Fig, 528.—Advancement of the 
rectus. (De Wecker.) first needle farther back through the muscle. 


In order to get the best possible result, the 
shortening should be slightly more than appears necessary at the time 
of operation. 


REFRACTION.—THE OPHTHALMOSCOPE.* 


By the refraction of the eye we mean its power, when in a state of 
rest, of bringing parallel rays of light to a focus. In normal refraction, 
or emmetropia, the focus for parallel rays is upon the retina (Fig. 529). 
When the focus for parallel rays is not on the retina, there is said to be 
an error of refraction. The term ametropia includes all the errors of 
refraction. The principal forms of ametropia are: 1, myopia ; 2, hyper- 
metropia. All the other forms of ametropia are included under the head 
of astigmatism, in which the refraction differs, in degree or kind, im 
opposite meridians of the same eye. 


* The author desires to acknowledge his indebtedness to his friend, Prof. David Webster, 
M. D., by whom this article on Refraction was written. 
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The difference in refraction of eyes is due to their difference in 
shape. While the emmetropic eye is nearly spherical, the myopic eye 


Fie, 529.—Showing concentration of rays of light (a, 6, c) on the retina (d) in normal refraction 
(Swanzy.) ; 


is egg-shaped—too long in its antero-posterior diameter ; and the hyper- 
metropic eye turnip-shaped—too short in its antero-posterior diameter. 
Thus, while the principal focus of the emmetropic eye is upon the retina, 


Fie. 530.—Showing rays converging to focus (at a) behind the retina (6, c). The hypermetropic eye. 
(Swanzy.) ; ; 


that of the hypermetropic eye is behind the retina (Fig. 530), and that 
of the myopic eye in front of it (Fig. 531). 


Fig. 531.—Showing concentration at (7) of rays of light (a, 6) in front of retina (c,d) in myopia. 
(Swanzy.) 


Astigmatism is usually due to asymmetry, or irregularity of sur- 
face, of the cornea, probably sometimes to a like condition of the lens. 
The varieties of astigmatism are six in number: 1, simple myopic ; 
2, compound myopic; 3, simple hypermetropic; 4, compound hyper- 
metropic ; 5, mixed ; and, 6, irregular astigmatism. 

In simple myopic and simple hypermetropic astigmatism, the princi- 
pal focus of one meridian of the cornea is upon the retina, while the 
Principal focus of the opposite meridian is anterior to the retina or be- 
hind it, accordingly as the astigmatism is myopic or hypermetropic. 

In compound myopic astigmatism all the meridians of the eye are 
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myopic, but one of them more so than any of the others, and the merid. 
ian at right angles to it less so than any of the others. 

In compound hypermetropic astigmatism all the meridians of the eye 
are hypermetropic ; but one of them more so than any of the others, and 
the meridian at right angles to it less so than any of the others. In 
mixed astigmatism one meridian of the eye is myopic, while the opposite 
meridian is hypermetropic. In irregular astigmatism different parts of 
the same meridian possess different degrees of refraction. Hence this 
form of astigmatism is the only error of refraction, which can not be cor- 
rected by glasses. It is, in every sense of the word, irremediable. 

It is obvious that persons with emmetropic eyes, and with unim- 
paired accommodation and well-balanced ocular muscles, do not need 
spectacles. Persons with any of the different forms of ametropia are 
liable to become the subjects of asthenopia from eye-strain. Such per- 
sons complain of inability to use their eyes, pain in their eyes and tem- ° 
ples, headache, nausea, and various nervous disorders. 

Hypermetropia is congenital, as a rule, and is said to be due to an 
arrest of development of the globe in its antero-posterior axis. It is 
sometimes the result of changes in the refractive media, as in the harden- 
ing of the crystalline lens that occurs in old age, or the removal of the 
lens by operations for cataract. 

Parallel rays of light passing through the hypermetropic pupil do 
not meet on the retina, but converge toward a point behind it. Objects 
are, therefore, seen under circles of diffusion ; and such eyes, in order 
to see distinctly, contract their ciliary muscles sufficiently to so increase 
the convexity of the crystalline lens that the focus will be brought for- 
ward upon the retina. This act is involuntary, and produces more or 
less strain upon the eyes. For such persons the strongest convex spher- 
ical glasses should be selected with which they can distinctly see objects 
distant twenty feet or more. If the asthenopic symptoms only accom- 
pany or follow the use of the eyes for reading and other near work, it 
may be sufficient to wear the glasses only for the near. But when the 
asthenopic symptoms are constant, and are only aggravated by near 
work, the glasses should be worn constantly. 

In selecting glasses for the relief of asthenopia, no matter what the 
error of refraction, it is always well to examine the eyes with the pupil 
dilated. While sulphate of atropia is the most reliable mydriatic, if 
used in solution sufficiently strong to paralyze the accommodation, it 
incapacitates the eyes for near vision for at least ten days. 

When the object is to ascertain the true refraction with as little in- 
convenience to the patient as possible, it is sufficient for all practical 
purposes to drop into-the eyes a few minims of a 3-per-cent solution 
of homatropine hydrobromate at intervals of fifteen minutes, until seveD 
or eight instillatious have been made, and to test the refraction ten oF 
fifteen minutes after the last instillation. If the homatropine produces 
redness of the eyes, as is often the case, this may be relieved by a single 
instillation of a 4-per-cent solution of cocaine hydrochlorate, which, at 
the same time, increases the effect of the homatropine in paralyzing the 
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ciliary muscle. The effect of these mydriatics passes off inside of twenty- 
four hours. In cases where it is desirable that the patient should have 
the benefit of a prolonged rest of his accommodation, regardless of in- 
convenience, it is better to use the sulphate of atropia (a 1-per-cent 
solution). 

In some cases of asthenopia from hypermetropia, glasses correcting 
the total error of refraction are worn with comfort from the start. In 
the majority of cases, however, when the accommodation reasserts itself, 
such glasses make the eyes practically myopic, and the indistinctness 
of vision thus produced so annoys the patient that he rejects them. It 
is safer, therefore, to wait until the hypermetrope has recovered from the 
effects of the mydriatic, and then to order the strongest convex glasses 
that he can wear with comfort. When his eyes have become accustomed 
to these, they should be exchanged for stronger ones, and these changes 
should be repeated at intervals of two or three months until the total 
hypermetropia is corrected. After that it is probable that the patient 
will need no further change of glasses, and that the relief of his asthe- 
nopia will be permanent. 

Myopia may be apparent or real. “Apparent myopia is due to spasm’ 
of the ciliary muscle, and may be diagnosticated from true myopia by 
ascertaining the true refraction under the effects of atropine. Spasm of 
the ciliary muscle is usually the result of over-use of the eyes. Such 
patients should be kept under atropine for several weeks, wearing me- 
dium smoked coquille glasses to protect the retina from excessive light. 
When the spasm of the ciliary muscle fails to reassert itself after the 
use of the mydriatic is stopped, convex glasses, correcting the hyperme- 
tropia, which almost always exists in such cases, should be substituted 
for the coquilles, and the patient should be cautioned not to resume 
the excessive near use of his eyes. True myopia is the result of the 
lengthening of the antero-posterior diameter of the eyeball, and is rare- 
ly congenital. There often exists a hereditary tendency to myopia; and 
it is a matter of common observation, that where the father or mother 
is myopic the children are apt to develop the same condition during 
school-life. Myopia is frequently developed in children, however, where 
there is no traceable hereditary tendency. It almost invariably first 
shows itself during early school-life, and the first intimation of it is that 
the child fails to see the letters and figures on the blackboard across the 
school-room. It is encouraged by the use of the eyes by insufficient light 
in a vitiated atmosphere, and in a stooping position, during the period 
when the eyes are undergoing rapid development along with the other 
organs of the body. It is of the greatest importance that it should be 
arrested as soon as possible; for highly myopic eyes are nearly always 
diseased eyes, and are in great danger of developing staphyloma posti- 
cum, retinal and choroidal changes, floating bodies in the vitreous, and 
detachment of the retina. Myopic patients should be fitted with glasses 
at as early a period as possible, the weakest concave glasses being 
selected for them, with which they can see distant objects distinctly. 
They should wear such glasses constantly ; by so doing, arrest of de- 
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velopment of the ciliary muscle will be avoided, as will also excessive 
strain upon the interni. Attention to their general health should not 
be neglected, and the amount of use of their eyes for near work should 
be limited. Their eyes should be tested at least once in six months, 
and a careful record kept of the results of such testings, for it is only 
in this way that we can tell whether the myopia is stationary or pro- 
gressive, and, if the latter, whether rapidly so or not. If the myopia 
is increasing rapidly, near work should be entirely stopped, and the 
patient should be put upon atropine and colored glasses, and turned out 
into the open air. Myopia usually ceases to be progressive somewhere 
between the ages of twenty and thirty. Aside from all consideration of 
the health of the eyes, myopes should wear the correcting glasses for 
educational reasons. 


Fie. 532.—Nachet’s trial-set. 


Astigmatism, especially when only slight and correctable by an un- 
equal contraction of the ciliary muscle, is a prolific source of asthenopia. 
When it exists in the higher degrees, the patient makes no attempt to 
correct it; sees indistinctly at all distances, and is comparatively free 
from asthenopic symptoms. The slighter degrees, then, should be cor- 
rected with glasses for the relief of asthenopia; the higher degrees for 
the purpose of procuring distinct vision. Of course, in fitting patients 
with glasses for the correction of astigmatism, convex and concave cyli- 
drical lenses are necessary. For simple hypermetropic astigmatism that 
convex cylindrical glass should be selected which brings the focus of 
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the hypermetropic meridian forward upon the retina, and thus makes 
distinct vision possible without an effort of accommodation. For sim- 
ple myopic astigmatism the concave cylindrical glass should be selected 
which throws the focus of the myopic meridian back upon the retina, 
and thus renders the eye practically emmetropic. For compound hyper- 
metropic astigmatism a convex spherical with a convex cylindrical glass 
is necessary ; while in compound myopic astigmatism the error of refrac- 
tion is corrected by the combination of a concave spherical and a con- 
cave cylindrical glass. Mixed astigmatism is corrected by a convex 
cylindric and a concave cylindric combined, and with their axes at right 
angles to one another. 

In prescribing glasses for astigmatism the greatest care should be 
taken to adjust the axes properly. The cylindric trial-glasses should 
always be placed before the eyes in trial-frames made for the purpose, 
and the direction of the axes read in degrees from the frames. Ophthal- 
mologists use Snellen’s test-types in examining for errors of refraction, 
and the cases of trial-glasses made by Nachet (Fig. 532) are as good 

as any. 
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For determining errors of refraction and fitting patients: with spec- 
tacles, the surgeon should provide himself with Snellen’s and Jaeger’s 
test-types and with a case of trial-glasses, including spherical and cylin- 
drical glasses, convex and concave, trial-frames with the degrees of a 
semicircle marked upon them, etc. The patient should be placed ata 
distance of twenty feet from Snellen’s test-type, with the light shining 
upon the test-type and not upon the face of the patient. Each eye should 
be tested separately, the other being kept open and covered with a screen. 

Snellen’s test-type is so constructed that the letters in each line sub- 
tend an angle of five minutes at the distance marked in feet above the 
line. The line marked 100 should therefore be read at one hundred feet ; 
that marked 20, at twenty feet, etc. Vision is recorded fractionally, 
the distance from the test-type being set down as the nwmerator, while 
the number of the line read is set down as the denominator. Thus, if 
a person with his right eye reads Snellen No. 70 at twenty feet, the 
vision would be recorded thus: R. V. = 2%. If with his left eye he reads 
Snellen No. 20 at twenty feet, it is recorded L. V. = 3%. The vision of the 
right eye would be two sevenths of the normal, while that of the left eye 
would be one, or normal. If a patient reads 3° with each eye, we know 
that his vision is perfect in both eyes, but still he may be hypermetropic, 
and straining his accommodation in order to see distinctly. We should 
always test such a patient with convex spherical glasses. If the weakest 
glass blurs his vision, he has no manifest hypermetropia. The vision 
and refraction of such a patient should be recorded thus: 

hk Y.—22; BE. L. V. = 28; BH. (emmetropic). 

If the patient can read Snellen No. 20 at twenty feet through a convex 
spherical glass, the strongest one through which he can read it represents 
his manifest hypermetropia. Thus— 
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R. V.. = 3%; Hm. 1°76 D. Ls V. =a ee ae 
would mean that the patient had perfect vision without a glass, or with 
any convex spherical glass from the weakest up to + 1°75 D., right eye, 
and + 1°50 D., left eye ; but that stronger glasses than those indicated 
would blur his vision. Those glasses should, therefore, be prescribed, 
If the patient sees less than 39, we may suspect myopia or astigmatism, 
For instance, the formula— 

R. V. = #2535 #9 with —4D. _L. V. = 45; $$ with — 3 D. 
means that, without glasses, the patient sees 2°, with his right eye, and 
2°; with his left eye, and that — 4 dioptries is the weakest concave glass 
with which he can read 2% with his right eye, and — 3 dioptries the 
weakest with which he can read 3% with his left eye.* 

Again, the patient may be astigmatic. Suppose we find— 
+ R. V. = 22; 29 with + 1°25 D. c. ax. 90°. 
L. V. = 22; 28 with +1D.s. 2+ 1°50 D. c. ax. 90°. 
We have here simple hypermetropic astigmatism in the right eye, and 
compound hypermetropic astigmatism in the left. In the right eye, the 
vision is brought up to $% by a convex cylindric, one and a quarter diop- 
tries, axis 90°; while in the left the combination of a convex spherical 
and a convex cylindrical is required. 
In another case— 
R. Vi = ay 3 3 with — 3:25 D. ¢. ax. 180%. 
L. V. =p 5 2% with — 3°75 D. s. D> — 2 Doe ax ie 
Here we have simple myopic astigmatism in the right, and compound 
myopic astigmatism in the left. In mixed astigmatism the refraction 
may be corrected and the vision brought up to the normal by either of 
three different combinations of lenses. Thus— 
R. V. = 29; 39 with + 1 D. c. ax. 90° © — 1D. c. ax. 180°. 
L. V. = 32; 39 with + 2D. c. ax. 90° > — 2D. © ax. 180% 
The equivalent glasses would be— 


R. +1D.s. 7 — 2D. ec. ax. 180°. 
L. +2 Dus. > — 4D. ¢. ax 180% Gr 
RR. = 1D. 82 + 2 De, a0? 


L. —2D.s.C0+4D. ¢. ax. 90°. 

In fitting patients with cylindric glasses the direction: of the axes is 
read from the degrees marked on the trial-frames toward which the axes 
point in giving the best vision. 

Presbyopia, or old sight, is an impairment of the accommodation 
due to the gradual hardening of the crystalline lens, the result of age. 
Persons who are emmetropic, or slightly hypermetropic, usually need 
glasses for near purposes when from forty to forty-five years of age. 
The higher degrees of hypermetropia necessitate the use of glasses for 
reading much earlier. In the lower degrees of myopia the use of glasses 


*In the dioptric scale of numbering spectacle-lenses the unit is a weak lens of 100 centi- 
metres focal length, or D. (one dioptre). A lens with focal length of 50 em. = (2 D.), ete. 

t This reads: Right vision equal 7%; 39 with convex 1:25 Dioptries, cylindric, axis 90°. 
Left vision equal 22; $§ with (+) convex 1 D. spherical, (<) combined with convex 1:50 
D. cylindric, axis 90°. 
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for reading may be deferred considerably longer, while in the higher 
degrees they may never be needed at all. Presbyopes, no matter what 
their refraction, should be suited with the glasses, generally convex, 
with which we find experimentally they can read most comfortably. 
Generally the weaker convex glasses are selected in the early stages of 
presbyopia, and these are exchanged for stronger ones as the patient 
advances in life. 

Heterophoria.—Insufficiency of the extrinsic ocular muscles—latent 
or dynamic squint. 

When the extrinsic ocular muscles are not well balanced, as when the 
interpi are relatively stronger than the externi, or one of the inferior 
recti weaker than its fellow of the opposite side, there is a tendency of 
one eye to deviate in the direction of the relatively stronger muscle. If 
the eye should actually deviate, diplopia (double vision) would result, 
and would be productive of great annoyance. Therefore, single, binocu- 
lar vision is always maintained as long as possible, and in order to its 
maintenance, an extra innervation has to be supplied to the weaker mus- 
cle. This constant strain causes asthenopia, headache, nervousness, etc. 
In some cases the strain can be removed by the use of prisms worn 
with their bases toward the weaker muscles, alone, or combined with 
the lenses which correct any existing error of refraction. But in many 
cases it becomes necessary to restore equilibrium of the muscles by a 
tenotomy of the stronger or a tendon resection of the weaker muscle. 

The different kinds of correctable heterophoria (tendency to deviation 
of the visual lines) are: 1. Hyperphoria (a tendency upward of one eye). 
2. Exophoria (a tendency outward). 3. Esophoria (a tendency inward). 

In order to ascertain with accuracy the kind and amount of hetero- 
phoria, the surgeon should provide himself with a phorometer (an in- 
strument of precision invented by Dr. George T. Stevens, of New York), 
and a set of square prisms, of one degree and upward. 

The patient is seated facing a lighted candle, which is situated on a 
level with his eyes, and twenty feet, or more, distant. The horizontal 
bar of the phorometer is placed in front of his eyes and a few inches 
away from them. Ina slot in this horizontal bar is placed a frame con- 
taining two prisms of 4° to 8° each, bases toward the nose, and on look- 
ing at the candle through these prisms, the images are thrown to the 
nasal side of the macula, and the patient has homonymous diplopia. 
If both inferior recti are of equal strength, and likewise both superior 
recti, neither eye will deviate upward, and the two candles will appear 
in a horizontal line, or ona level. But if one eye deviates upward, the 
image will be thrown upon the supero-nasal quadrant of the retina of 
that eye, and will be seen on a lower level than that seen with the other 
eye. The prism placed before the eye that sees the lower candle, base 
down, which brings the candles on a level, measures the amount of 
hyperphoria. 

Having tested for hyperphoria, the horizontal prisms should be re- 
Moved and replaced by a prism base down in front of one eye. This 
will produce vertical diplopia by throwing the image of the candle-flame 
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on the retina below the macula, so that it will be projected above. Tf 
the two flames are seen in a vertical line, there is no insufficiency of 
the interni or externi. But if the images are homonymous, there ig 
insufficiency of the externi; and the prism, base out, that makes them 
vertical, measures the esophoria. 

If the images are crossed, there is insufficiency of the interni; and 
the prism, base in, that makes them vertical, measures the exophoria, 
In making these tests, the horizontal bar of the phorometer must be 
carefully adjusted by means of the attached screw or ratchet and spirit- 
level. 

In order to arrive at a more positive idea as to the relative strength 
of the ocular muscles, it is necessary to measure (1) the abduction, (2) 
the adduction, and (8) the sursumduction. 

The abduction is measured by the strongest prism that can be over- 
come by the externi—that is, the strongest prism, base in, through which 
the patient can see singly at twenty feet or more. In like manner, 
the strongest prisms, base out, through which the patient has binocular 
single vision, measure the adduction ; and the strongest prism, base 
down, over one eye, through which the patient sees singly, measures the 
sursumduction. 

In hyperphoria of 1° or more, the superior rectus of the hyperphoriec 
eye may be divided; in esophoria of 2° or more, the internus may be 
cut ; and in exophoria of 2° or more, the externus may be snipped. But 
if the surgeon would avoid an over-correction, thus leaving the eyes in 
a worse condition than before, he must follow the method advocated by 
Stevens: : 

1. Make a small opening in the conjunctiva over the tendon to be cut. 

2. Seize the center of the tendon with delicate but strong forceps, 
made for the purpose, and button-hole it with delicate probe-pointed 
SCISSOTS. 

3. Introduce one blade of the same scissors between the tendon and the 
sclera and the other blade between the tendon and the conjunctiva, and 
cut transversely to one border of the tendon, and then, reversing the 
scissors, cut transversely to the other border of the tendon. 

4, The eyes should now be tested with prisms, and if the heterophoria 
is not nearly corrected, the scissors may be again introduced and the loos- 
ening up of the insertion be carried a little further. Thus by cutting 
cautiously, a little at a time, and then testing with candle and prisms to 
ascertain how much effect has been obtained, it is not difficult for the 
dexterous operator to correct the deviation with considerable accuracy. 
No surgeon should undertake these operations with the ordinary clumsy 
instruments in vogue. The necessary instruments particularly adapted 
to the purpose, and to tendon-resection, are made by Messrs. Tiemann 
& Co., of New York. Tendon-resection is practiced in cases where the 
heterophoria is too great to be corrected by a graduated tenotomy of the 
stronger muscle without limiting the excursion of the eye in that direc- 
‘tion. In such cases it is better to partly correct the deviation by tenot- 
omy and to correct what remains by tendon-resection of the weaker mus- 
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ele. In performing this operation, by Stevens’s method, the tendon 
is divided as in graduated tenotomy. A delicate hook is then slipped 
beneath and caught into the under surface of the divided tendon 
which is now drawn out of the conjunctival aperture and caught 
some lines from its extremity with delicate fixation forceps. A small, 
very sharp, curved needle, armed with a fine silk thread, is now passed 
through the muscle from without inward, as far back as the operator 
thinks necessary, and then the portion of the muscle anterior to the 
needle is excised with scissors. The needle is then carried through 
the stump of the insertion of the muscle, including the capsule of 
Tenon and overlying conjunctiva, and the thread drawn through and 
loosely tied. 

The patient should now be placed in the position for testing with 
prisms, and the knot drawn just tight enough to correct, or slightly 
over-correct, the deviation. In both these operations the lids may be 
held open by a speculum, an elevator, or the fingers of an assistant. 
The stitch may be removed at the end of three or four days. No after- 
treatment is required, as there is rarely any inflammatory reaction. 

Tenotomy and tendon resection for the correction of heterophoria 
should be resorted to only after all other means for the relief of asthe- 
nopia have been exhausted. 
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The general practitioner should familiarize himself with the use of the 
ophthalmoscope sufficiently to be able to diagnosticate gross lesions of 
the globe situated posterior to the crystalline lens. He should provide 
himself with an ophthalmoscope with tilting 
mirror and convex and concave lenses rang- 
ing from one to twenty dioptries. The pupils 
should be dilated with homatropine or co- 
caine, 2-per-cent solution in either case. The 
patient should be seated in a darkened room, 
with a lamp placed on a level with the eye 
to be examined, a little behind and to one 
side. The observer then rests the ophthal- 
moscope against the inner angle of his orbit 
and throws the light into the eye with the 
mirror, at the same time looking into the 
pupil through the aperture in the mirror. 
He thus gazes at the papillary area while 
the patient looks up, down, right, and left. 
If the reflex from the pupil is, in all posi- 
tions of the eye, of a uniform clear pinkish 
or reddish color, it is to be inferred that 
there are no gross lesions of the rofractive 
media. If the red reflex from the fundus is ight 

_ interrupted by dark spots, there are opaci- — Loring’s Student’s Ophthalmoscope. 
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ties of the media, and the surgeon must proceed to locate them. If they 
move while the eye is fixed, they are floating bodies in the vitreous, 
If they move with the eye and stop when the eye stops, they are opaci- 
ties either of the cornea or of the crystalline lens. If of the cornea, they 
will be seen by oblique illumination. This is also true of opacities situ- 
ated on the anterior capsule and in the front portions of the crystalline 
lens. If in the posterior portions of the lens, they will appear to move in 
an opposite direction to the eye. Opacities in the periphery of the lens 
are seen only when the eye is so turned that the observer looks through 
the pupil very obliquely. For more minute examination of any opacity 
already discovered, the observer should turn on over the aperture of his 
ophthalmoscope a + 10. D., and approach the eye to within its focal dis- 
tance, about four inches. In this way he will obtain a greatly magnified 
view. In high degrees of myopia and hypermetropia pigment patches 
in the fundus may be mistaken by the novice for opacities of the media. 
These are excluded by seeing them in their true position while examin- 
ing the fundus. 

There are two methods of examining the fundus: 1, The indirect ; 2, 
the direct. 

In examining the eye by the indirect method, the observer interposes 
a two-inch or two-and-a-half-inch lens, between his ophthalmoscope and 
the patient’s eye, at about its focal distance from the eye, his own eye 
being twelve to fifteen inches away. In this manner he gets an inverted 
image of the fundus, magnified some three or four diameters. By direct- 
ing the patient to look successively in different directions, he thus easily 
scans the whole fundus. 

In using the direct method, the observer approaches his eye with the 
ophthalmoscope as close as possible to the eye he is examining, often 
touching the brow or nose of the patient with his instrument. In this 
way he sees only a small portion of the fundus at a time, but that is in 
its true position and is magnified some seventeen diameters, more or less. 
The examined eye being myopic, he must turn on the weakest concave 
lens with which he can see the fundus distinctly ; and this, while it en- 
ables him to see the fundus clearly, at the same time measures the 
amount of myopia. If the patient is hypermetropic in a moderate de- 
gree, the fundus will be well seen withont any lens ; but if the observer 
would estimate the amount of hypermetropia, he must turn on the strong- 
est convex lens through which he can see the fundus distinctly. In 
astigmatism only one meridian of the fundus is seen distinctly at a time, 
the opposite meridian being seen through a stronger or weaker lens. If 
the observer has an error of refraction, he must take it into account in 
estimating refraction with the ophthalmoscope. Some of the grosser 
lesions to be looked for by the surgeon are: 

1. Optic Neuritis.—Here the ophthalmoscopic appearances vary. I 
the milder cases only the nasal, or upper, or lower, border of the disk is 
obscured by swelling, while in the severer cases the whole papilla is 
greatly swollen and its outline entirely obliterated. The retinal vessels 
are tortuous, while the veins are enlarged and the arteries are either of 
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normal size or diminished. There may or not be ecchymoses upon the 
disk or in the retina. Rarely the central vision and visual field are per- 
fect. In most cases, however, both are impaired, and often vision is re- 
duced to perception of light. In optic neuritis or ‘‘ choked disk” of 
both eyes intracranial tumors should always be suspected. Optic neu- 
ritis may, however, depend on a variety of causes, such as kidney dis- 
ease, lead-poisoning, meningitis, syphilis, etc. 

2. Atrophy of the Optic Nerve is recognized by the paleness of the 
optic disk and the smallness of the retinal blood-vessels. It may be con- 
secutive to optic neuritis, or it may be ushered in as “‘ primary ” atrophy. 
Therefore the conditions which produce optic neuritis should be sought 
in cases of atrophy. It frequently occurs in poisoning by tobacco and 
alcohol, and is often a symptom of progressive locomotor ataxia. It is 
found in advanced stages of retinitis pigmentosa. 

3. Retinitis is distinguished by bright or whitish patches in the 
retina. When these arrange themselves about the macula lutea in a stel- 
late form, the cause is generally found to be kidney disease, They are 
often accompanied by retinal hemorrhages. Diabetes and syphilis are 
among the other causes of retinitis. 

4, Choroiditis is known by white patches in the fundus, generally 
bordered irregularly with black pigment, and with the retinal vessels 
passing over them. The cause is often obscured. It is sometimes due 
to syphilis. , 

5. Glaucoma simplex is always characterized by excavation, or 
cupping of the optic disk. The retinal vessels appear to end abrupt- 
ly at the discal border. The bottom of the excavation can be seen 
through a sufficiently strong concave lens. Around the disk is a ring 
of choroidal atrophy exposing the white sclera. There is often pulsa- 
tion of the retinal arteries. Central vision is usually impaired, and 
the visual field limited, especially on the nasal side. 


Fig. 534, — Ophthalmoscopic appearance of Fie. 535. — Ophthalmoscopie appearance of 
healthy fundus in a person of very fair severe recent papillitis. Several elongated 
Complexion, Seleral ring well marked. patches of Brice near border of the cen- 

ett eye, inverted image. (Weeker and tral inflammatory area. (Atter Hughlings 
Jaeger.) Jackson and Nettleship.) 
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SURGERY OF THE EAR. 


Neoplasms of the auricle require extirpation as in other portions of 
the body. Epitheliomata of this organ treated with Marsden’s paste are 
cured with less loss of substance and subsequent distigurement than by 
excision. Angeiomata of small size may be cured, without excision, by 
injecting the tumor with a few minims of 50-per-cent carbolic-acid solu- 
tion. Cartilaginous growths are occasionally met with about the ear, 
Their usual location is just in front of the tragus. I removed two in 
front of one ear and one from the opposite side in a patient twenty-two 
years of age. Similar tumors were present in the person of his father 
and another member of the family. 

Wounds of the auricle should be treated with the view of preventing 
any deformity. 

Lacerations of the lobule from the violent removal of an earring may 
be corrected by paring the edges and uniting them by fine silk sutures. 
The hypodermic use of cocaine will secure perfect anesthesia in all 
ordinary operations upon the auricle. 

Drooping of the ears to a degree amounting to deformity should be 
treated in children by strapping the auricles close to the skull, by means 
of an elastic band around the forehead and occiput. 

In extreme cases it is advisable to cut out an oval-shaped piece from 
the posterior surface of the concha. This section should include the 
entire thickness of the cartilage. 
The sutures of silk should be 
inserted through the skin of 
the dorsum and the cartilage. 
When they are tightened, if 
the deformity is not relieved 
the cartilage should be further 
excised. 

Adhesions of the auricles to 
the scalp should be dissected 
loose, the organs crowded for- 
ward, and, if necessary, skin 
should be transplanted to fill in 
Fie. 536.—( After Reeves.) Fic. 537.—( After Reeves.) the gap and prevent a recur- 

rence of the deformity. Hy- 
pertrophy of the auricle should be corrected by excision of a triangular 
piece, after the method of Martino, shown in Figs. 536 and 537. 

Auditory Canal.—Foreign bodies in the auditory canal may be recog- 

nized by inspection or with a light gutta-percha probe (Fig. 538), and 


Fie. 538.—Sexton’s hard-rubber double probe. 


should be removed by the careful employment of the angular forceps 
(Fig. 539), or, if firmly impacted, the ring curette (Fig. 540) may be Te- 
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quired. For locating and seizing the body the head mirror should be 
employed to concentrate the light in the canal. The solid-silver specu- 
lum of Wilde, always required in examinations of the deeper portions of 
the canal and of the membrana tympani, may also be of assistance in 


Fie. 540.—Sexton’s double ear hook, to extract foreign bodies. 


locating the foreign body, although this can usually be done, if the light 
is properly directed, by pulling upon the auricle so as to strengthen the 
canal. ; 

Impactions of cerumen should be removed by irrigation with warm 

water. The stream should be delicate, and should be directed to one 
side of the obstruction in order to melt away a portion sufficient to allow 
the force of the injection to operate upon the mass from behind. The 
curette or scoop may also be advantageously employed in removing these 
impactions. 

Furuncles of the auditory canal are quite frequently met with. Their 
presence is marked by acute pain, located in a circumscribed area, and 
by redness and swelling. 

The treatment consists in alleviating pain by the use of anodynes if 
hecessary, and by softening the skin over the inflammatory process by 
the use of emollients. Cotton lubricated with vaseline should be intro- 
duced. As soon as the formation of pus is evident, it should be evacu- 
ated by puncture or incision. 


Fie. 541.—Sexton’s snare. 


Neoplasms of the auditory canal demand removal by the snare (Fig. 
d41), forceps, or by excision. Polypus of this tube may be single or 
multiple, and, when of sufficient size to fill the canal and become con- 
Stricted, may break down and cause a foetid discharge. 
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Occasionally the auditory canal is occupied by a parasite known as 
aspergillus, the spores of which are developed with great rapidity, 
fillmg up the canal and causing inflammation, obstruction, and more or 
less interference with hearing. Finely powdered boric acid should be 
blown deeply into the canal at repeated intervals until the fungus is 
destroyed. 

Middle Ear—Membrana Tympani.—The drum of the ear may be- 
come involved by extension of an inflammation from the auditory canal, 
or it may be secondary to an otitis media, or it may in rare instances be 
inflamed without either of the foregoing complications. 

Inflammation of the middle ear is in most cases preceded by pharyn- | 
gitis, and is thus affected by invasion through the Eustachian tube. It 
‘may be produced by traumatism, or the initial lesion may be situated 
within the cavity of the tympanum, or in the mastoid cells, which com- 
municate with the cavity. Otitis media is not uncommon in children as 
a sequel of scarlatina or rubeola. 

The earliest symptoms of this affection is pain of a severe character, 
accompanied by partial arrest of hearing. Fever is present, and may 
be preceded by a chill or rigors. When suppuration occurs, and the 
mastoid cells are involved, the pain is intensified and the febrile move- 
ment at times very high. In a case of this character which I saw, and 
in which the operation of puncture and trephining the mastoid process 
had been, delayed, fatal pyzemia occurred. Specimens of blood taken 
from this patient just before death were rich in bacteria. Percussion 
with the finger tip over the mastoid region exaggerates the sense of pain. 
Upon examination with the otoscope and head light, the drum of the ear 
will be seen to be more opaque than normal, its vascularity increased and 
bulging toward the meatus if there is pus in the middle ear. 

The treatment of otitis media should be directed to the arrest of the 
inflammatory process by warm fomentations, by the application of 
leeches to the temples and mastoid region. Quinia, iron, stimulants, 
and well-selected diet are indicated in the effort to improve the general 
condition of the patient. It is of great moment that the tension of the 
tympanum and of the mastoid cells should be relieved early in the 
progress of the disease, and, even when there is a doubt as to the pres- 
ence of pus, explorative puncture of the membrana tympani should be 
made. The operation is withont danger, is not difficult of accomplish- 
ment, and, even when suppuration has not occurred, will often give 


Fie. 452.—Politzer’s tympanum perforator, angular. 


great and immediate relief. A proper instrument for this procedure is 
shown in Fig. 542. The silver speculum and reflected light should be 
employed so as to bring the membrane into plain view, and, while the 
head of the patient is held motionless, the point of the perforator is 
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carried against the drum on its posterior inferior quadrant, and barely 
pushed through. The puncture should not be more than one eighth of 
aninch in length. If there shall have been an effusion of serum, or if 
pus is present upon the withdrawal of the instrument, a small quantity 
of fluid will escape through the puncture. If necessary to the establish- 
ment of free drainage, the opening may be enlarged. 

When otitis media is complicated with inflammation and suppuration 
of the mastoid cells, these should be opened and drainage secured at 
once by removing the outer shell of the mastoid process. In children 
this procedure is not always necessary on account of the very thin shell 
of bone which incloses the cavity of the mastoid antrum, and which 
readily gives way and allows egress to the pus formed within. In drill- 
ing or trephining the mastoid cells, proceed as follows : 

The skin over and near the mastoid process should be shaved and 
cleansed, and a free incision made in a vertical direction, the center of 
the cut being opposite the center of the auditory meatus and one fourth 
of an inch from the posterior wall of the bony canal. If any difficulty 
is experienced in lifting and reflecting the integument, a short trans- 
verse cut should be made backward from the middle‘of the perpendicu- 
lar incision. The periosteum should be scratched off at the point where 
the bone is to be perforated, unless necrosis has already occurred and 
only a thin shell of bone remains. In this condition the shell should be 
lifted off and the cells cleaned out. When the bone has a healthy 
appearance on the exterior it should be cut through with a_ trephine, 
gouge, or chisel. The trephine employed should not be more than a 
quarter of an inch in diameter, and the center of the hole made (no 
matter what instrument is employed) should not be farther than a quar- 
ter of an inch posterior to the wall of the auditory canal on account of 
the proximity of the lateral sinus and the veins of the diploé which 
empty into it. After the instrument has traveled about an eighth of 
an inch into the bone it should be removed and the circular track in- 
spected. The entrance to the cells will be indicated by a slight heemor- 
rhage, and, if abscess is present, by a few drops of pus. As soon as 
the bleeding is seen the button of bone should be lifted by the elevator 
and the remaining cancellous tissue scooped out with the iron spoon or 
the scalloped gouge. The abscess should be irrigated with a 1-to-3,000 
sublimate solution, and the wound dressed with a loose gauze dressing. If 
(as has occurred in several instances) marked bleeding occurs—probably 
from wounding some large vein near its entrance into the sinus—it may 
be arrested by packing with sterile gauze and the drainage established 


a few hours later, when the hemorrhage has ceased, by substituting a 
loose dressing. 


Tur Nose. 


Acquired Lesions.—Fracture of the bones of the nose has been’ 
already considered. 

Epistazxis, or hemorrhage from the nose, is often severe enough to 
demand purgteal interference. The bleeding may at times be arrested 
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by diminishing the blood pressure in the vessels of the nose by ligation 
of the extremities. This consists in applying an elastic bandage (or an 
ordinary roller, if the rubber can not be obtained) around the thighs and 
arms close to the trunk, and making the pressure strong enough to arrest, 
in great part, the return of blood through the veins without arresting the 
circulation in the arteries. When the hemorrhage ceases the ligatures 
should be gradually loosened, so that the volume of blood which has 
been confined in the extremities may not be too suddenly returned to 
the heart. Plugging or tamponing the nares, if properly done, will 
succeed if all other methods fail. First, determine accurately the nostril 
in which the bleeding is occurring. Take a piece of fine sponge at least 
an inch in diameter when dry (and it should be introduced without being 
moistened, so that when in position in the posterior nares it will expand 
as the blood moistens it), and tie around its center three strong silk 
threads. <A soft catheter or bougie is now introduced into the nostril 
from the front, keeping the point of the instrument well on the floor of 
the nose. As soon as the end is seen or felt behind the soft palate, it 
is drawn out of the mouth by the forceps or fingers. Two of the three 
threads are attached to the point of the instrument, which is then pulled 
back through the nostril. When the threads come out of the nose in 
front they are seized by the fingers of one hand while the sponge is care- 
fully guided into position behind the soft palate with the other. Once 
well in the posterior naris it is held in position and made to exert the 
necessary compression by tying the two anterior strings over a softened 
sponge packed into the nostril infront. The third thread is brought out of 
the mouth, and is to be used in dislodging the tampon when the hemor- 
rhage has ceased. Lint, soft rags, or cotton may be used for plugs when 
a sponge can not be obtained. A long probe or a loop of soft wire may 
be used instead of the bougie. 

Foreign Bodies.—Buttons, seeds, and other substances are often 
lodged in the cavity of the nose. The usual seat of lodgment is in the 
anterior part of the inferior meatus, or between the lower turbinated 
bone and the septum, and occasionally they are pushed beyond this into 
the middle meatus. When allowed to remain, inflammation of the lining 
membrane always ensues, and ostitis is not infrequent. 

The diagnosis depends upon physical exploration by means of the 
head mirror, a strong light, and the metal probe. The presence of a 
body lodged in the nasal cavity may be at times indicated by the change 
of the voice from its natural to a nasal tone. Removal is urgent, and 
may be effected by inspiration through the mouth and forced expiration 
through the nose, with the mouth and nostril of the unaffected side 
closed. In adults the act of sneezing will sometimes succeed in dislodg- 
ing the substance. A strong, slender forceps, bent at an angle so that 
the hand of the operator will not shut out the light, is the most suit- 
able instrument to be employed in its removal. When the body is 
lodged well back it may be pushed through into the pharynx and eject 
ed from there. 

Rhinolites, or nasal calculi, are occasionally found in these cavities. 
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It is probable that they come from the lachrymal apparatus, since they 
are found in the immediate neighborhood of the entrance of the nasal 
duct. Moreover, dachryolites, or lachrymal concretions, are not very 
infrequent in the lachrymo-nasal apparatus. These halen should be 
removed with the forceps as soon as discovered. 

Neoplasms.—The most frequent variety of tumor within the 
nasal cavity is the myxoma, or so-called gelatinous polypus. 
Next in order of frequency is the fibroma or fibrous polypus. 
Both of these belong microscopically to the connective-tissue 
tumors, the myxomata being allied to the embryonic, the fibro- 
mata to the more developed connective-tissue tumors. Papillo- 
mata, or warts, are not infrequently seen at the edges of the 
mucous membrane of the nostrils.. Lastly, there may be a gen- 
eral hypertrophy of the mucous membrane of the nose, causing 
a tumefaction of the turbinated tufts, and partial, or may be 
complete, occlusion of the nares. 

Gelatinous nasal polypi are usually pear-shaped, the bulk of 
the tumor tending toward the floor of the nose. The pedicle is 
attached to one of the thick velvety tufts, most frequently in 
the upper or middle meatus. There may be a single tumor, 
although the rule is for them to be multiple. They are of light 
grayish color, and are covered by mucous exudation. 

The symptoms are chietly those due to pressure and obstruc- 
tion of the nares. Changes in the voice are not marked until 
the presence of the tumor has been suspected from pressure and 
irritation. This irritation gives rise to an excessive secretion 
and discharge from the nose, and occasionally to prolonged and 
violent fits of sneezing. 

The diagnosis may be rendered positive by physical explora- 
tion. The shrinkage of the turbinated tufts, following the local 
use of cocaine hydrochlorate, renders inspection more easy. 

Treatment.—The only rational method of treatment is re- 
moval and destruction of the pedicle and contiguous mucous 
membrane. Avulsion may be effected by seizing the growth 
with a long, delicate polypus forceps, and twisting the tumor 
around until the pedicle is wrung off, then applying pure nitric 
acid or the galvano-cautery to the stump. The wire écraseur 
or snare of Jarvis is greatly to be preferred (Fig. 543). After 
the wire loop has been passed around the tumor, and slipped 
up to the pedicle, it should be slowly tightened, since by this 
method the danger of hemorrhage which always follows the —_ 
use of the forceps is avoided. From one to two hours may be ont 
consumed in the division of the growth, the screw being turned snare. 
from time to time. Nitric acid or the cautery should be applied 
to the stump in all cases, since without this recurrence is almost certain. 

Fibromata, or fibrous polypi, are much less frequent than the myzxo- 
mata. Asa rule they are deeper situated. They require the same treat- 
Ment as above given. Occasionally large tumors of the nasal cavities 
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require for their complete removal section of the nasal and superior max- 
illary bones. In this procedure the skin and periosteum should be 
left intact, and osteoplasty performed in order to prevent necrosis, 

Papillomata, or warts, which occur at the junction of the mucous 
membrane of the nares with the integument, should be clipped off with 
curved scissors and their bases burned with pure nitric acid. 

Hypertrophy of the turbinated tufts may exist to such an extent as 
to demand interference. Such enlargement should be treated exactly as 
one would treat true polypus. 

With the careful employment of cocaine these hypertrophies can be 
painlessly removed with the nasal saw. 

Fisswres of the nares may be relieved by the repeated local use of 
the lunar-caustic pencil. 

Ozena.—Ozena is the name given toa chronic inflammation of one or 
more of the nasal cavities, or the sinuses communicating with them. It 
may be confined toa process of ulceration of the soft tissues alone, but 
the bone is usually involved. Syphilitic ozeena is probably the most 
common form. It frequently occurs with other dyscrasie. It is ac- 
companied by a foetid odor and a muco-purulent discharge, partially 
liquid and partially solid. Atrophy, or destruction of the turbi- 
nated tufts, is not infrequent,.so that there is abnormal space within 
the nares. 

The treatment is local and general. The removal of diseased or dead 
bone is imperative, and irrigation with the weaker sublimate or boric- 
acid solutions should be regularly made. 

Dobell’s solution will be found of use: Carbolice acid, gr. x; bibo- 
rate and bicarbonate of soda, each, 5j; glycerin, 3x; to this add water 
to make 7x. This should be used five or six times a day as a douche. 
The general condition of the patient should be improved by the ad- 
ministration of well-selected tonics and food, and by out-of-door life. 

Superficial epithelioma, situated upon the nose or face, should be 
destroyed by the application of Marsden’s paste. If the first application 
is not sufficient, it should be repeated in three weeks. 

The frontal sinus may be involved in some of the diseases which 
affect the nose. New growths, abscess, or ostitis may demand the appli- 
cation of the trephine in the removal of a neoplasm or dead bone, or the 
evacuation of pus. 

Deviation of the nose from the median line may be congenital or 
acquired. The septum alone may project to one side, or the entire organ 
be displaced laterally or upward. When the distortion is due to malfor- 
mation of the bones, these must be forced into position, with or without 
fracture. 

Deviation of the septum to such an extent that deformity is pro- 
duced or one nostril closed often requires correction. 

The method of Prof. John B. Roberts has yielded good results. 

Make a long incision at the most prominent portion of the deviation, 
and supplement this by chopping the septum full of incisions with the 
stellate punch. If there is an angular deviation close to the palatal 
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process of the superior maxillary bone, make an incision from front 
to back at the most prominent part, and do not chop the upper por- 
tion with the stellate punch. If the deviation is a curved one, split the 
cartilage along the most prominent 
portion and then chop the rest of 
the septum until it has lost its resil- Wie. 644 Roberts's nasal pin. 
iency. Afterward cut away with 
the chisel or saw any horizontal bony edge that may remain at the bot- 
tom. Ifsome small triangular pieces are removed by the interlacing of 
the incisions made with the forceps, it makes no difference, since the 
openings left are very small and will soon become closed. To hold the 
septum in place, use steel pins (Fig. 544), either those with spherical 
heads of glass, or the flat-headed pins which were devised some years 
ago. When the head of the pin is to be within the nostril, those with 
the glass heads are better ; when the head is to lie against the exterior of 
the nose, the flat heads are preferable. 
After having divided the septum (a, Fig. 545), as above described, 
introduce a pin (0) into the more open nostril and thrust its point through 
the anterior part of that portion of the divided septum. Displace this 
part into the desired position, thrust the point 
of the pin onward and bury its point deep in 
the tissues at the back part of the nasal cham- 
ber which was formerly occluded. This holds 
the septum firmly in its new location. The 
head of this pin will be just inside of the an- 
terior naris which was not obstructed, and 
will lie against the columella. It should be 
allowed to remain about one week, for if left 
a longer time its head will probably cause 
ec vvitian Ulceration from pressure, and may become 

by means of pius. The upper part deeply buried in the tissues of the columella. 


of the septum, immediately above 


the oblique incision, projected too [ts work is usually accomplished within a 
far this way (i. e. toward the 


ee) It is now pressed the week. It is often well to introduce a second 
other way (i.e., from the reader), : . A 
Bea teid thare by the mins. pin (ce, Fig. 545), from the external surface of 


ea poten, Neseptum. 4% the front of the nose just below the nasal 

bones, which aids in keeping the septal car- 

tilage pinned into proper place. If this pin has a flat head, it may be 

covered with a small square of court-plaster. The patient can then go 
about the streets without attracting attention. 

In many instances hypertrophy of the turbinated bones, or permanent 
thickening of the vascular membrane covering them, obstructs the nose 
to such an extent that the passage of air by these channels is difficult er 
Impossible, or deviation of the septum may result. Under such con- 
ditions, removal of the turbinated bones and tufts is indicated. The 
inferior tuft is commonly implicated. A sufficient degree of anesthesia 
tay usually be obtained by the careful application of cocaine hydro- 
_ chlorate—4-per-cent solution—brought directly in contact with the mu- 
cous surfaces to be incised by means of pellets of cotton, attached to 
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delicate probangs. A small quantity may be employed through the 
nostril by means of the atomizer. When the anesthesia is effected, the 
turbinated bone may be sawed through at its attachment to the superior 
maxilla. Should hemorrhage be troublesome, it may be arrested by 
plugging the nostril. 

Hypertrophy of the nose, due to increased vascularity, may be cor. 
rected by repeated incisions across the track of the enlarged vessels, by 
galvano-puncture, or by causing their obliteration by injections of 50-pey- 
cent carbolic-acid solution, as for nwous. P 
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Loss of substance may occur from the accidental or surgical ablation 
of all or a portion of this organ, or from its destruction by disease. The 
diseases which most frequently produce loss of substance are syphilis, 
lupus, and epithelioma. Sarcoma, elephantiasis, or any neoplasm, may 
involve the nose and cause loss of tissue in its removal. One of the 
most distressing lesions in neglected cases of (tertiary) syphilis is necrosis 
of the cartilages and bones of the nose, resulting in great disfigurement. 
Occasionally sloughing occurs, from the presence of a phagedenic syphi- 
lide during the second stage of this disease. This accident occurred in 
the patient from which Fig. 549 was taken. 

Rhinoplasty may be partial or complete. Complete rhinoplasty is 
performed when the skin, cartilages, and bones of the nose have been 
carried away. In such cases nothing remains but an irregular sunken 
pit, leading almost directly into the pharynx. 

The successful and satisfactory restoration of this organ is rarely ac- 
complished. It would be well, in all cases of complete loss of the nose, 
to consider some form of prothetic apparatus before resorting to a plastic 
operation. 

The operation consists (1) in paring the margins of the opening and 
the integument immediately around the opening, in apposition to which 
the transplanted flap is to be brought; (2) in the transportation of a 
properly shaped piece of skin, with its underlying tissues, from its nor- 
mal to the new position. 

The flap may be taken entirely from the forehead, or one half from 
each cheek, or from the arm. One of the most frequent causes of failure 
in this operation is the caving-in of the ridge of the new nose, and, in 
order to better prevent this, the platinum support to be described may be 
employed. 

first Method—Complete Rhinoplasty from the Forehead.—Ont a 
piece of chamois-skin, or soft, thin leather, of the shape represented in 
Fig. 546. Adjust this to the line of the nasal cavity, to see if it is large 
enough and of proper shape. Bear in mind the following points: 1. The 
flap once dissected up tends to contract. It should therefore be con- 
siderably larger than a pattern which fits exactly. 2. The isthmus (d, 
Fig. 546) must not be too narrow, for fear that the vitality of the flap 
may be insufficient. It should always be cut so as to include the angular 
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artery, and should be broader than represented in the accompanying cut. 
It should take in a portion of the hair-covered eyebrow, since this insures 
a width of pedicle sufficient to nourish the flap, and the hairy stump, 
when turned back after the circulation is established, restores the normal 
brow. 3 The distance from the isthmus (7) to e ¢, where the lower edge 
of the new nose is to be, should be considerably less than the distance 
from d to @ c, in order to prevent tension of the flap and interference 
with the circulation through the pedicle, d. Lay the pattern on the fore- 
head and outline the flap by making punctures at intervals of every 
fourth of an inch along its edges. The incision, made through the tis- 
sues and periosteum, should begin at d and be carried to a ce a, and 
then down to a point in the eyebrow further outward than represented 
by the dark line at d. The smaller incisions in the flap a 6 ore b are 
made to provide for the septum and ale of the new nose, when the plat- 
inum support is not to be used. The flap is now dissected up with the 
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periosteum as far as the pedicle, when it is turned down and sewed into 
position with fine silk sutures. The operation is completed when the en- 
tire flap has been accurately stitched to the freshened edges of the cavity, 
as shown in Fig. 547. Pieces of rubber tubing may be inserted in the 
nostrils to hold the ale in position, or a plug of sterile gauze not too tight- 
ly packed in may be substituted. It should be changed as often as it 
becomes moistened. The upper part of the wound on the forehead is 
drawn as near together as can be done, with silkworm-gut sutures, and 
an iodoform-gauze dressing is applied. No pressure must be exercised 
upon the pedicle, or flap, which should be loosely enveloped in the dress- 
mg. In about two weeks the circulation will haye been sufficiently es- 
tablished between the flap and the edges of the cavity to permit the sec- 
tion of the pedicle, the stump of which is used in filling up the gap upon 
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the forehead. In returning the pedicle to its original position, it is 
advisable to dissect out the granulation tissue in the wound, so that the 
returned portion will sink to the proper level. The exposed surface 
which remains upon the fore- 
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Fig. 548.—( After Szymanowsky.) Fig. 549.—Erosion of the ala nasi. 


head should be covered in by 
grafting after the methods 
already given. Fig. 548 rep- 
resents a rhinoplasty done 
by a Hindoo surgeon in 1793. 

Partial Rhinoplasty.— 
When there is only a partial 
loss of substance the opera- 
tion is less difficult, and the 
prospect of success greater. 
When one ala is involved, 
as shown in one of my cases 
(Fig. 549), the flap may be 
made from the cheek (Fig. 
550). In this patient I 
trimmed the cicatricial edges 
of the scar and turned a flap, 
as indicated by the dotted 
lines, and stitched it to the 
nose. The wound in the face 
was partially closed by su- 
tures. The pedicle was di- 
vided on the fourteenth day 
and turned back into the 
wound, the granulations hav- 


fie. 550.—F lap transplanted. 
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Fie. 551.—Transplanted portion in the new position after 
division and return of the pedicle. 


ing been previously scraped 
out. Angular depressions or 
‘‘nicks” caused by fracture of 
the cartilage or bones of the 
nose, and when of long dura- 
tion, may be relieved by mak- 
ing a longitudinal incision the 
center of which is over the deep- 
est portion of the depression. 
Under most careful asepsis the 
skin is lifted by subcutaneous 
dissection until a pocket of suit- 
able size is formed on either 
side. All bleeding should be 
absolutely arrested by warm 
dry compresses. A piece of 
thin sheet platinum cut in dia- 
mond-shape and bent to con- 
form to the normal cutaneous 


surface of the nose is taken from the sterilizer, inserted beneath the skin, 
and the wound closed with fine silk sutures. Sterile collodion dressing 


over all. Fig. 552 shows the 
result of this method after a 
very distressing deformity of 
this nature. 

When the integument of 
the nares is intact and the tip 
of the nose is shriveled and 
sunken, the employment of the 
three-legged platinum support 
or ridgepole advocated by Dr. 
Robert Weir will relieve to 
a considerable extent the de- 
formity. The upper lip and 
nasal attachments are lifted 
freely from the bones of the 
face by subcutaneous dissec- 
tion with curved scissors, com- 
mencing along the attachment 
of the upper lip to the alveolus 
of the superior maxilla, and 
by this route detaching the 
ale nasi and contiguous in- 


Pa ee 


and nasal bones. The ridge- 


Subcutaneous platinum support restoring the 


fegument from the maxilla ‘1% 2.— 


normal outline of the nose. 


pole of platinum is now inserted from underneath the lip, the lateral 
prongs or legs resting upon the superior maxilla of either side, while 
the upper prong rests between the skin and the nasal bones. The 
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ereatest care is essential to prevent the accidental displacement of the 
apparatus. 

Congenital Lesions of the Nose.—-Occasionally the lateral halves of 
the nose fail to unite, resulting in the deformity known as bifid nose, 
There may be partial or complete absence of this organ, or when present 
the nares may be occluded, or it may be complicated with the extreme 
cases of harelip. The operative procedure for the relief of this last 
deformity will be given in connection with congenital cleft of the lip, 
Occlusion of the nares may be relievee by cutting through the mem- 
brane in the direction of the normal opening. For the correction of 
forked nose, or the absence of this organ, no fixed rule of practice can be 
laid down. 


THE Lips AND CHEEKS. 


Wounds.—Accidental wounds of the lips are usually incised or lacer- 
ated. If badly torn, the ragged edges should be smoothly trimmed, 
washed with sublimate solution, and secured with interrupted silk 
sutures. When the wound is through the entire thickness of the lip, 
the sutures should include the mucous membrane. A very fine suture 
should be used in the vermilion border to insure absolute approxima- 
tion here. Adhesive strips are not reliable. In children the silkworm- 
gut support as given with the operation for harelip should be employed, 
as it best resists the constant strain to which sutures of the parts are 
subjected in the act of crying. 

Diseases of the Lips.—Among the diseases which involve the lips 
and the contiguous structures are epithelioma, lupus, papilloma, nevus, 
cysts, lipoma, adenoma, phlegmon, ulcers, and general hypertrophy 
and fissures. 

Epithelioma.—One of the most frequent causes of removal of portions 
of the lips is the presence of epithelioma. It isa disease of middle and 
old age, involves usually the lower lip, and occurs in the great majority 
of instances in males. Epithelioma may attack the lip without any ap- 
preciable cause, but in most cases the appearance of the neoplasm is 
preceded by prolonged irritation at the place involved. A jagged or 
projecting tooth, the habitual use of a pipe stem or cigar, are frequent 
causes of this disease. It will also result from the irritation caused by 
chronic fissure or ulcer of the lip. 

Symptoms.—It begins as a small ulcer with rather abrupt margins, in 
the bottom of which is a dirty granulation tissue partially hidden by 
thin pus. In its earlier stages it is not readily distinguished from the 
benign ulcer which may be found upon the lip. The preceding history 
of a prolonged irritation should always suggest epithelioma, especially if 
it occurs after the age of thirty, and upon the lower lip. Labial chancre 
may be differentiated by the indurated base, which is characteristic of 
this lesion. Adenitis in the line of lymphatics along the lower jaw comes 
on in the earlier stages of syphilis, while in epithelioma the sore may 
exist for months without perceptible enlargement of the lymphatie 
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glands. In syphilis the appearance of the eruption, together with the 
history of the case, will lead to correct differentiation. 

Epithelioma of the lip is a dangerous affection. Left alone, it de- 
stroys life within a period varying from one to four years. It spreads at 
times with rapidity, eating away the tissues in all directions. It may 
confine itself to the soft parts, or attack the maxillary and nasal bones. 
Engorgement of the submental, sublingual, submaxillary, and cervical 
glands is almost inevitable if the disease is not destroyed in the first few 
months of its existence. The glandular enlargement is at first not always 
due to metastasis, but may result from simple adenitis following the in- 
flammatory process in the margins of the ulcer. 

Treatment.—Epithelioma involving mucous or muco-cutaneous sur- 
faces, especially of the lips, buccal cavity, and tongue, is more dangerous 
by reason of the tendency to rapid glandular infiltration in this situa- 
tion. The greatest safety hes in the early and free excision of the dis- 
eased tissues. Marsden’s paste, while preferable in epithelioma of the 
skin, is second to the knife in the treatment of this disease in the locality 
under consideration. The incision should be well away (about half an 
inch) from the infiltrated margin, and if any lymphatic glands are en- 
larged, they should be thoroughly extirpated. In closing the gap left by 
removal of a good portion of lip, the principles of plastic surgery already 
given should be employed in restoring the part to as near the normal 
condition as possible. 

The prognosis as to permanent cure will depend in great part upon 
the time which has elapsed between the appearance of the initial epi- 
thelial ulcer and the date of operation. If infiltration of the lymphatic 
channels or glands has occurred, recurrence is inevitable. However, in 
many cases the progress of the disease is so slow that several years may 
elapse between the recurrence and a fatal termination. In 1884 I re- 
moved a large number of infiltrated glands from the neck of a man about 
fifty years of age who had had an epithelioma of the lip excised twelve 
years prior to that date. Five years after the operation, a gland at the 
lower end of the jaw became enlarged and was removed. The patient 
lived eight years after my operation, and two years after a fourth opera- 
tion. He died of another affection in no way related to the epithelioma. 
There was no sign of a recurrence at the time of his death. 

LIupus.—Lupus erythematosus and vulgaris usually attack the tis- 
sues of the nose, cheeks, and lips, at times producing extensive loss of 
substance. The erythematous variety is first seen as small red papules, 
projecting slightly above the epidermis, and covered with scales. It is 
a disease of the sebaceous glands and ducts, causing chronic inflamma- 
tion of the skin and atrophy of all the elements of the cutis. Its prog- 

Tess is slow, and the prognosis is usually favorable when the disease is 
confined to a limited area. It does not affect the general health of the 
patient, and often heals spontaneously, leaving a flat, smooth scar. 
When disseminated it is more dangerous, not infrequently ending in 
fatal complications. The treatment requires generous diet, tonics, and 
out-of-door life. Among the local agents recommended in lupus ery- 
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thematosus is green soap, which should be spread on lint and pressed 
closely upon the affected part, or rubbed in with the finger every day, 
Prof. A. R. Robinson, in addition to the above, also recommends a 10- 
per-cent solution of oleate of mercury brushed over the diseased surface, 

If the disease does not yield to these milder measures, the sharp 
spoon should be employed and the broken-down tissue thoroughly 
scooped out. Emollients, cold applications, or poultices may be used 
afterward, according to the requirements of the case. 

Lupus vulgaris is a more formidable affection. In its earlier stages 
it consists of a number of soft red dots in the deeper layers of the in- 
tegument, which gradually appear as papules upon the surface. The 
characteristic lesion is the infiltration of the skin with an abundant 
small cell new-growth. It is believed to bea tuberculosis of the skin. 
The integument breaks down and is cast off asa slough. The new- 
formed cells also undergo granular metamorphosis, and disappear with 
the other destroyed tissues. The only disease likely to be mistaken for 
common lupus in the adult is epithelioma. Lupus begins usually in 
childhood, while epithelioma is exceedingly rare before the age of thirty. 
‘The ulcer of lupus is not so painful as that of epithelioma, nor its edges 
so hard and elevated. The freatment of this affection is often unavail- 
ing. The constitutional treat- 
ment is the same as for lupus 
erythematosus. Locally, a10- 
per-cent ointment of pyrogal- 
lic acid, spread upon linen and 
closely laid upon the diseased 
surface, is a useful remedy. 
It should be applied twice 
daily for several days, and 
then poultices or ointments 
used until the slough is re- 
moved. In certain cases it is 
advisable to scrape the ulcer 
well with a sharp spoon, and 
then apply the pyrogallie ams 
for one or two days. 

Navus.—As has been sta- 
ted in the article on diseases 
of the vascular system, arte- 
rial, capillary, and cutaneous 
vascular tumors are occasion- 

Ss ea - ally located upon the lips and 

Fig. 553.—Angioma of lower lip. Removed by dissection, Cheeks, and require removal 

by the knife, ligature, or in- 

jection. Their excision often causes extensive loss of tissue. It may ab 

times be cured by galvano-puncture, inserting the needle just through 

the skin and perpendicular to its surface. The punctures should usually 
be about one eighth of an inch apart. Aneesthesia is necessary. 
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When the deformity results from the cavernous nevus, the hyper- 
trophied vessels should be removed by dissection, using care to preserve 
the vermilion border. 

Moles are less formidable, and rarely require an extensive reparative 
operation after excision. 

Papilloma, lipoma, adenoma, and fibroma do not, as a rule, require 
extensive incisions and loss of tissue in their removal. 

Cystic tumors of the lip are not infrequent, occurring as spherical 
swellings beneath the mucous membrane. They are caused by obstruc- 
tion of the duct of a labial follicle, and con- 
tain a thick, ropy fluid. The treatment in- 
volves a careful and thorough excision of 
the sac. 

Fissures, or ‘‘chaps” of the lip may 
occur independently of any constitutional 
disease. They may be cured by a local as- 
tringent, as alum, or caustic nitrate of sil- 
ver, applied once a day for two or three 
days. When these more simple remedies 
are without avail, excision should be prac- 
ticed. When fissure of the lip is alowed & | 
to remain, and the general condition of the “i 
patient is bad, necrosis of the mucous mem- 
brane immediately contiguous ensues, caus- Fre. 554.—The same two years after 
. . operation. 
ing a grayish-red ulcer. The treatment con- 
sists in the local use of astringents and the improvement of the patient’s 
nutrition. 

Phlegmon of the lip is rare. It is a painful affection, and not devoid 
of danger. The pathology of carbuncle has been given. The proper 
treatment is early and free incision through the skin, deep fascia, and 
muscles, and the employment of aseptic poultices. 

Hypertrophy of the lip is occasionally met with. It may be confined 
to the mucous and submucous tissues, or the entire thickness of the 

lip may be involved. It occurs usually in the upper lip, but may be 
seen occasionally in the lower lip. When extensive enough to require 
operative interference, the proper method is to dissect out in the long 
axis of the lip a portion of the tissue between the skin and mucous 
membrane, and approximate the edges of the wound with silk sutures. 

Hair on the Lips of Women.—Permanent epilation may be effected 
by introducing into the follicle of each hair the point of a fine platinum 
needle, which is then heated by the galvanic current. The employment 
of cocaine renders this operation painless. 

Reparative Surgery of the Lips.—A plastic operation may be de- 
manded in acquired or congenital lack of tissue in the upper lip. In 
the lower lip congenital deformity is exceedingly rare. 

Harelip.—Harelip is a congenital defect caused by an arrest of 
development in the tissues which form the upper lip. Instead of 
Uniting in the median line, a fissure exists which may include either 
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the soft structures of the face or palate, or the bones of the palate ag 
well. In rare instances the cleavage passes up into the eye and cranium 
(Figs. 555 and 556). Harelip is usually unilateral, and may be so small 
that it is scarcely noticed, as in 
Fig. 557, or it may extend half- 
way to or completely into the 
nasal cavity (Figs. 558, 550, and 
560). One side of the lip is much 


iG. app: Fie. 556. 


thicker than the other. In double harelip (Fig. 576) the fissures are 
about the same distance from the median line. Both may extend into 
the nose, or one (and rarely both) may be partial. The portion interven- 
ing may be composed of a portion of the lip and gum, with one or more 
rudimentary teeth, at a varying angle of pro- 
jection. The central piece is occasionally at- 
tached to the nose. In incomplete single hare- 
lip the nostril-is not as flattened and deformed 
as when the fissure extends through the pre- 
maxillary bone and the palate and alveolar 
processes of the superior maxilla (Fig. 561). 
The location of this fissure is most frequently 
between the first and second incisor teeth, and 
through the inter-maxillary bone, and not, as 
frequently given by some writers, between the 
Fie. 557. second incisor and canine teeth, extending 
backward through the pre-maxillary suture. 
In double harelip the cleft in the palate is usually double, while the 
centerpiece may be attached to the vomer (Fig. 562), or the pre-maxil- 
lary portion may be united to one side of the superior maxilla (Fig. 
561). In rare instances the fissure passes obliquely upward and out- 
ward, involving the eyelid, orbit, and cranium, producing frightful de- 
formity, as shown in Fig. 556. 
Treatment.—The only relief from this deformity is in a plastic opera- 
tion. It should be done early, and, when possible, within the first few 
weeks of life. Hearty and well-nourished infants, with simple unilateral 
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harelip, should be operated upon at birth. Jf they are feeble, an effort 
at forced nutrition should be made, and the operation postponed until 


Fie. 558. Fie. 559. Fic. 560. 


the patient is brought into proper condition. Double or single harelip, 
with cleft palate, should be operated upon early, since by drawing the 
lip together the tension on the su- 
perior maxillary bones facilitates 
closure of the interosseous cleft. 


Fre. 561.—(After Koenig.) } Fie. 562.—(After Koenig.) 


The methods of operating are numerous. The essential features of 
every operation are, to trim the edges of the fissure in such shape that, 
when they are approximated, the gap will be 
closed and no depression left in the vermilion 
border of the lip. 

Single Incomplete Harelip—Fir st Method. 
—Having estimated the extent of surface re- 
quired to fill up the deficiency, with a long, 
sharp knife prick the integument of the lip at 
a, b, c,d, and e (Fig. 563), as guides to the deep 
Incision. Then the operator, standing in the 
position which best suits his convenience, seizes 
the lip between his thumb and finger, so as to control hemorrhage, and, 
while the opposite side is held by an assistant, transfixes it at a, cuts 
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from a to c, by smooth, short strokes of the knife, removes and reinserts 
the blade at d, and cuts into the angle atc. This manceuvre is repeated 
in the line a, 6,e. With a strong, blunt pair 
of scissors the soft tissues are freely lifted 
from the bone, until the edges of the wound 
can be approximated without any degree of 
tension. When the ala nasi is flattened this 
shouid be loosened and brought into proper 
position as the sutures are inserted. If, as 
frequently occurs, one side is so much thicker 
than the other that difficulty is experienced 
in keeping the approximated edges on the 
same plane, a part of the under surface of the 
thicker side should be clipped off with the scissors. Silk sutures of 
moderate size should now be inserted, the needle passing entirely through 
the skin, muscular tissue, and mucous membrane of the parts to be ap- 
proximated. They should be close enough together to hold the edges of 
the wound in proper apposition. It is advisable to insert a trial suture 
quite near the vermilion border on either side, and with this approxi- 
mate the edges of the wound, in order to be sure that the proper fullness 
of the free border of the lip has been secured. By dragging down the 
tip of the incised lip on either side with tenacula, and inserting a fine 
silk suture through the vermilion substance, the little notch, which fre- 
quently occurs after a single operation, may be prevented. After this is 
done, the following method of supporting the cheeks, and preventing 
either motion in the upper lip or tension upon the sutures, I have em- 
ployed in a large number of cases with great 
satisfaction. A strong silkworm-gut suture 
is prepared as follows: A small shot is 
clamped on one extremity: next to this a 
small lead button from a quarter to half an 
inch in diameter, and next to this a little 
cushion or pad consisting of five or six layers ‘ ( th 
of iodoformized gauze. The suture is now e. 
threaded on to a half-curved needle, which  , iN ce 
is carried from without inward through the *.« 
tissues of the cheek about halfway from the | ~ Pa 
corner of the mouth to the ala of the nose, gear 
and a little external to the nose. Coming out 
of the mouth, the needle is reinserted from the inside of the opposite 
cheek and comes out at a point corresponding to that at which it entered. 
Care must now be taken to see that the suture is passed directly under 
the mucous membrane of the lip which has just been united. The needle 
is passed through a pad of iodoformized gauze, which is run down upon 
the suture until it strikes the skin of the face; over this a second lead 
button is carried, and upon this a shot is placed. An assistant, standing 
behind the patient, places his first two fingers on either side of the child’s 
face and forcibly pushes the lips and cheeks toward the middle line, 


Fia. 564. 


Fie. 565.—Single U-shaped harelip. 
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fully relaxing and puckering the upper lip. The shot is now run down 
upon the loose end of the suture, and when the requisite tension has been 
obtained, is clamped by forceps. In this way 
everything is made entirely immovable. No 
dressing is applied. It is better to feed the 
patient for eight or ten days with a spoon 
or through a tube, which prevents anything 
coming in contact with the upper lip. The 
sutures may be removed, as a rule, between 
the eighth and tenth day after the operation, 
and with these the supporting silkworm-gut 
suture. Itis very difficult to prevent a slight 
notch from occurring in the vermilion border —, / 
after any operation for harelip, and it is 


Fig. 566.—The same eight days after 


often necessary to repeat the operation sev- operation, showing the author’s silk- 
c : worm-gut support to prevent strain 
eral times to get a good result. It is my upon the sutures, 


rule to permit three or four months to 
elapse between these operations in order to determine the amount of 
correction which may be necessary. 
_ When the fissure is wider, the angles } and ¢ should be made deeper, 
as shown in Fig. 564. When approximation is completed, ¢ and 0 
unite, while the points d and e project below the level of the normal lip. 
Any redundancy of tissue or overlapping should be allowed to remain 
until all shrinkage has occurred, when the excess may be trimmed off 
at the level of*the lip. 

Second Method—Operation of Malgaigne.—With a sharp bistoury 
pare the edges of the fissure, by cutting a strip on each side, from the 
apex down to about one eighth of an inch from the free border of the 


Fig. 567.—( After Malgaigne.) Fia. 568.—( After Malguigue.) 


lip. The strips are turned down as shown in Fig. 567, and, after the 
lip on each side is dissected up from the bone, the edges are approxi- 
mated and united (Fig. 568). It is best to dispense with the pins. The 
projecting portion is treated as in the preceding operation. 

Third Method—Operation of Langenbeck.—Upon one side of the 
fissure, as at 3 (Fig. 569), remove a narrow strip from the apex out through 
the vermilion border. On the opposite side, a, the incision extends only 


to within one eighth to one fourth of an inch of the free border. After 
37 
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the lip is freed from all attachments, the edges are approximated and 
fastened, as shown in Fig. 570. 

Fourth Method—Operation of Nélaton.—Make an incision parallel 
with the upper half of the fissure, on either side, the incision arching 


Fie. 569.—(After Linhart, Langenbeck.) Fie. 570.—(After Linhart.) 


over the apex, as shown in Fig. 571. When completed and turned 
down, a diamond-shaped or elliptical opening is formed (Fig. 572). The 
pins should be introduced from near the lateral angles. 

Complete Single Harelip —With Cleft of the Superior Mavxilla.— 
In certain cases where the fissure is of great width, and extends through 
the floor of the nose, important modifications of the foregoing procedure 
are at times necessary. The operation is one of considerable difficulty, 


Fia. 571.—(After Nélaton, Koenig.) Fic. 572.—(After Koenig.) 


not only as to the closure of the fissure, but on account of the flattening 
of the wing of the nose on the affected side. 

It is evident that the flattening of the ala nasi can not be overcome 
unless the bony arch upon which the nose is to rest is perfected, and 
this should be done before any operation upon the lip is undertaken. 
When the inter-maxillary bone is attached to and projects from one side 
of the alveolar arch, this may be turned back into position and fastened 
to the opposite superior maxilla. In doing this in very young children, 
the method advised is to freshen the edges by removing with the knife 
the mucous covering over the surfaces which are to be brought in con- 
tact. When this is accomplished, a hole should be drilled about half an 
inch from the margin of the fissure in the bones .of the two sides, and 
through these a good-sized silver wire is passed, in such a way that when 
it is ultimately twisted and the ends cut off, the twist shall be on the ex- 
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external surface of the alveolus and beneath the lip. If this precaution 
is not taken the tongue will be injured on the stubs of wire. In very 


young infants the maxillary 
process may be forced into 
position by pressure with one 
or both thumbs, an assistant 
holding the child’s head firmly 
between his hands. When the 
bone will not yield it should 
be perforated in a number of 
places with an awl. In this 
way it is made to bend or break 
without materially interfering 
with its source of nutrition. 
The line of perforation should 
be about one inch away from 
the edge of the fissure. If it 
will not yield to pressure with 
the thumbs it should be seized 


Fre. 573.—Showing at dotted line where the alveolar pro- 
cess is divided prior to advancement. 


with a strong bone sequestrum forceps and violently forced into proper 
position and the wire twisted. The operation on the soft parts should 
not be undertaken until the bones are firmly united. About two months 
should elapse before the operation is done upon the lip. With the 
alveolar arch thus perfected, the deformity of the lip and nose is more 


perfectly corrected. 


When the inter-maxillary bone is entirely deficient on one side, 
leaving a wide gap in front, as shown in Fig. 573, I have successfully 
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Fie. 574.—The same after advancement and suturing in 


position, completing the alveolar arch on which the 
ale nasi rest. 


carried out the following pro- 
cedure : 

Operation.—After aneesthe- 
sia is effected, a hole is drilled 
through the bone about one 
fourth of an inch from the edge 
of the fissure and large enough 
to permit the introduction of 
a large, soft silver wire. The 
edges to be approximated are 
freshened with cutting forceps 
or knife, and about halfway 
back along the alveolar process 
of the short side, between two 
teeth (Fig. 573), a strong cut- 
ting forceps, chisel, or scissors 
divides the upper jaw deeply 


and freely at a right angle to the plane of the alveolus. Instead of 


Mserting a lever to pry the piece forward, it is best to carry a very 


strong cord in the fissure made ‘by the cutting instrument, and pull on 
this until the fracture is complete and the anterior fragment is advanced. 
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When this is done, a few twists of the silver wire bind the freshened sur- 
faces together and hold the piece in its advanced position (Fig. 574), 
As the soft parts have not been disturbed, 
the bone gets its nutrition from this source, 
although cut off posteriorly. At least eight 
weeks should elapse before the plastic work 
on the lip is undertaken. By this time the 
nutrition of the bone in its new position is 
assured. 

The results I have obtained by this op- 
eration are far more satisfactory than by any 
other method with which I am acquainted. 

Double Harelip.—The method of opera- 
tion for double harelip will depend upon 
the size and position of the middle piece, 
and the width and depth of the lateral fis- 
sures. The edges of the central tip must be 

he trimmed and freshened. The length of the 

Fie. 575.—Complete harelip with cleft jn¢ision, a b (Fig. 576), and the extent of the 

of the superior maxilla two years A i : . 

after operation, dissection of the lip from the jaw, will de- 

pend upon the space to be covered in. The 

margin from a to the root of the nose is not freshened, since it forms the 
floor of the nostril when the operation is completed. The condition of — 

the parts when ready for the sutures is shown in Fig. 577. The points 06 

meet in the median line of the lip, while a a are sewed to the central piece. 


Fie. 576.—(After Koenig.) Fig. 577.—(After Koenig.) 


When the inter-maxillary process is centrally attached (Fig. 562) it 
can usually be forced back into good position. 

Cheiloplasty— Upper Lip.—In addition to congenital deficiency of 
the lips, not infrequently as a result of accident or disease, or the re- 
moval of abnormal growths or cicatrices, the surgeon is called upon to 
relieve the deformity and inconvenience resulting from this loss of 
tissue. 

In the upper lip, when the loss of substance is not extensive, as in 
Fig. 578, the unsightly appearance may be remedied by making two in- 
cisions, curved as represented by the lines ad, ad, from the side of each 
ala nasi downward and inward to the apex of the fissure. The soft tis- 
sues should be dissected up and brought into position by sutures applied 


” 
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as in Fig. 579. If after the dissection the tension is still so great that the 
parts do not come well into position, a horizontal incision should be made 
on either side, beginning near the root of the nose, and carried directly 
outward, or slightly outward, and downward, as the shape of the flap 
may require. Where there is greater loss of substance,’ Burrows’s 
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Fie. 578.—( After Roser.) Fie. 579.—( After Roser.) 


method is advisable (Fig. 580). Make a horizontal incision on each side, 
commencing in the angle of the mouth, and going entirely through the lip, 
ab,cd, and unite these at kand 7. Dissect out the triangular piece 7 a b, 
ked. Make now two other horizontal incisions, which run into the nasal 
cavity g h and fe, and dissect out two smaller triangles, 7 e mand gh 7. 
The proximal edges of the quadrilateral flaps g h cd and ef ab should 
now be fastened and freely lifted by dissection, and the sutures intro- 
duced. It will be observed that as the edges are approximated, the lines 
dk, bj, m f, and lh, will be united with c kh, a 7, me, andl g. 

A third method, which is useful in certain cases, is as follows: After 
the disease is removed, an incision, c a (Fig. 581), is carried from the 
ale of the nose upward and outward. The length of this cut and its 


Fie. 580.—( After Linhart.) Fie. 581.—( After Linhart.) 


obliquity depend upon the distance to be filled between the normal line 
of the lip and the nose. A second incision, a b, is now carried deeply 
forward and outward, making a quadrilateral flap which hinges at 0 d, 
and is dissected up, and the edges, c a, are brought in apposition and 
Scured to the median line. 

Lower Lip.—When the loss of tissue has left a cavity triangular 
M shape, as in Fig. 582, that one of the following methods may be 
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selected which in the judgment of the operator is best adapted to the 
case : 

1. A horizontal cut, a b (Fig. 583), 
is made outward from the angle of the 
lip, and a second one, 0 ¢, parallel with 
the freshened edge of the fissure. Both 


Fig. 582.—(After Szymanowsky. ) Fie. 583.—( After Linhart.) 


flaps are now loosened and slid toward the median line, and united by 
sutures. Along the free border of the new lip stitch the mucous mem- 
brane to the skin with fine silk sutures. The gap left on either side is 
also wholly or partially closed by sutures or grafts. 


Fie. 584.—( After Szymanowsky.) Fie. 585.—(After Szymanowsky.) 


2. If the fissure is less extensive, make a horizontal incision from 
each angle of the mouth through the entire thickness of the lip for a 
sufficient distance (Fig. 584), a e, cd, dissect up the triangular flaps, and 
adjust with sutures, as shown in Fig. 585. 

3. When the apex of the triangular defect does not dip down too far 


Fie. 586.—( After Szymanowsky.) Fie. 587.—( After Szymanowsky.) 


from the teeth, the unilateral sliding operation of Blasius may be prac- 
ticed. From the apex of the angle, c (Fig. 586), make a deep cut, ¢ ¢ d, 


: 
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downward and outward over the side of the chin, in the main a con- 
tinuation of the line of the defect, b/c. The flap, ac e d, is dissected 
up and slid so that ¢ is attached to 6 (Fig. 587). 

4, When the defect extends in the shape of an isosceles triangle 
with the apex low down upon the chin, the method of Burrows (Fig. 
588) is applicable. Two triangular pieces, a fh, b g k, are removed from 
the tissues just above the angles of the mouth. The edges of the fissure 


~ 


Fig. 588.—( After Linhart.) Fie. 589.—(After Linhart.) 


are freshened, the flaps, fa dg bd, dissected loose, and the lines, a ce, 
bc, approximated by sutures. 

5. When the defect is long and rectangular, as shown in Fig. 589, the 
procedure of Von Bruns may be successfully employed. The diseased 
tissue being removed, the quadrilateral flaps, a 6 ¢ d (Fig. 589), are dis- 


Fie. 590.—( After Linhart.) Fig. 591.—(After Malgaigne.) 


sected out and brought down, uniting c } in the median line and a d on 
either side of the linea a. The defect left on both sides of the outer 
aspect of the upper lip may be wholly or in great part closed by sutures. 
The outer incision should not be carried far enough back to wound the 
duct of Steno. 


(6. Or the flaps may be turned from below, as advised by Sedillot 
(Fig. 591). 
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OCheeks.—When the loss of substance is not extensive, the edges may 
be dissected up to a limited extent, pared, and brought directly together 
by sutures. If this can not be accomplished, incisions shaped as shown 


Fie. 592.—( After Roser.) Fie. 593.—( After Malgaigne.) 


in Fig. 592 (Miitter’s method), a 6, ae, may be made, the flaps lifted, and 
brought together by sutures. The gaps left above and below may be 
also closed at once. 

Sliding a flap from the neck is shown in Fig. 594, where the flap, 
b ad, is brought up to fill the oval space left by removal of the diseased 
tissue, b c a. The pedicle is divided as 
soon as union has occurred, and the stump 
returned, as in rhinoplasty. 

In contraction of the mouth the orifice 
may be enlarged by incising the angles in 
a horizontal direction, finishing the opera- 
tion by stitching the skin and mucous 
membrane together. Or an elastic liga- 
ture may be introduced through the cheek 
at the required distance from the angle, 
brought out at the corner of the mouth, 
and tied. During the slow process of cut- 
ting through, the track of the wound be- 
comes covered with epithelia, and reunion 

Fre. 594. is prevented. 

In the selection of any of the plastic 
methods heretofore given, the surgeon must be guided by the require- 
ments of each case. It is a wise precaution to make a guarded prog- 
nosis, for, no matter how successful from the surgical standpoint, the 
operations do not, in the majority of instances, secure the expected im- 
provement in the personal appearance of the patient. 
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PAROTID GLAND AND Dvwuct. 


Salivary fistula may be confined to the main parotid duct in any 
part of its course, or to the primary ducts within the substance of the 
gland. 

It may result from a wound or any inflammatory and necrotic process 
due to obstruction from salivary calculi or other disease of the parotid 
and buccal regions. Exploration of the duct with a delicate blunt probe 
is accomplished thus: Find the outlet at the papilla on the mucous 
membrane of the buccal cavity near the junction of the second bicuspid 
and first molar teeth of the upper jaw. Introduce the probe, carrying it 

at first slightly-outward. When it is arrested by the natural curve of 
the duct, pull the corner of the mouth and the cheek directly outward, 
thus straightening the tube. The general direction is backward, toward 
the auditorymeatus. 

The diagnosis of salivary fistula or of obstructed duct may be deter- 
mined as follows: By means of absorbent cotton or lint remove all 
moisture from the mucous surface where the papilla is situated, and place 
some sapid or acid substance on the tongue. If there is no obstruction, 
the flow of saliva is immediately perceived. In case of fistula the secre- 

- tion will flow out through it. Calculi of Steno’s duct, or of any of the 
salivary ducts, should be removed by dilatation, if this is possible, and 
if not, by incision. The prominent feature of stone is swelling of the 
cheek from retention of saliva. I removed three small concretions from 
the duct of Steno in a child of eight years. The face was immensely 
swollen, and an operation for lymphangiectasis had been undertaken. 
The cure was complete after the removal of the calculi. 

In the treatment of salivary fistula the object aimed at is to stop the 
flow of saliva on the outside and turn it into the mouth. Arma probe 
with a silk seton and carry it through the fistula into the buccal cavity, 
bring the thread out through the mouth, and tie the two ends together. 
In about ten days the flow into the mouth will be fully established, 
when the seton should be removed and the outer opening closed by a 
compress until cicatrization occurs. It may, at times, be necessary to 
freshen the edges and bring them together with a suture. 

Riberi operated successfully by cutting through the integument 
down upon the duct behind the opening, passing a ligature around it, 
and carrying this and the end of the duct into the buccal cavity, where 
it was left open. The wound in the integument was immediately su- 
tured. 

Ina case recently treated by the author, the following method was 
Successful in restoring the flow of saliva into the mouth: A boy twelve 

‘Years old had scarlatina at seven, which was followed by obstruction of 

the left duct of Steno. A fistulous opening occurred spontaneously be- 
hind the ear. Cutting down through the cheek in the anatomical line of 
the duct, this was discovered to be obliterated for the last half inch of 
iscourse. It was divided just posterior to the limit of occlusion, and an 
cision opposite this point made directly through into the buccal cavity. 
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Two fine silk threads were inserted in the wall of the duct at the end, 
and these sutures were stitched to the mucous membrane of the cheek at 
the edges of the incision just made. The wound in the integument of 
the face was closed, excepting the anterior angle, where a small rubber 
tube was inserted. This tube projected into the cavity of the mouth by 
the side of the new opening for the duct. This was done to form a fis- 
tula in case the wound in the mucous membrane should close and ob- 
struct the duct. A compress was placed and worn on the fistulous open- 
ing behind the ear. The tube was removed in five weeks, and the exter- 
nal outlet closed by silk sutures. At this time, also, the old fistulous 
opening was closed. The saliva up to this time flowed about equally out 
of the hole behind the ear and the opening in front. After this it came 
only through the end of the duct in the mouth. 

Fistula of the primary ducts within the substance of the gland may 
require the forced atrophy or ablation of this organ. An effort at 
occlusion should be made by direct pressure upon the abnormal opening, 
or by careful dissection in the line of the fistula, when this can be safely 
done. When, however, the fistulous tract is deeply situated, it will be 
found almost impossible to effect a cure without serious risk of interfer- 
ing with the integrity of the seventh nerve, the motor filaments of which 
are in intimate relation with this gland. Removal of the parotid gland, 
for any cause, becomes a serious operation, since it necessarily implies 
paralysis, more or less complete, of the muscles of the face ; when it is en- 
tertained, the patient should be thoroughly acquainted with the prospect 
of paralysis which will follow. In non-malignant cases the greatest care 
should be exercised in avoiding division of the filaments of the facial 
nerve. Even in the arrest of hemorrhage, as the operation proceeds, the 
application of the forceps should be carefully made, so that the branches 
of the nerve may not be injured or included in the ligature. When the 
seat of malignant disease, a thorough ablation is essential, and the nerve 
is necessarily sacrificed. 

Tumors of the Parotid.—About 30 per cent of all neoplasms of this 
organ are enchondromata, 25 carcinomata, while the remaining 45 per 
cent are about equally divided between sarcomata, fibromata, myxomata, 
and cystomata. Enchondroma, carcinoma, and fibroma occasionally are 
found developing at the same time in this organ. Simple hypertrophy 
is rare, although hyperplasia of the gland tissue occurs in a varying de- 
gree in the progress of most of the neoplasms which attack this organ. 

Tumor of the parotid is rare prior to the thirtieth year of life, being 
met with chiefly between the thirtieth and fiftieth years. As to the 
period when the various forms appear, it may be said that carcinoma 
occurs generally after the fiftieth year, while enchondroma, sarcoma, 
myxoma, and fibroma develop in the earlier decades. Sarcoma is apt to 
develop in childhood or early adult life. 

Diagnosis.—All forms of tumor of the parotid, as a rule, develop 
slowly. In the earlier stages of their development they are movable 
within the limited area of mobility of the gland. This is true of both 
the benign and malignant growths. Later, even the benign neoplasms 
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may become fastened between the temporal bone and fascia and the 
ramus of the jaw, but not to the overlying integument. The malignant 
growths are more rapid in development, and earlier in their history are 
bound down to the surrounding tissues, may become adherent to the 
integument, and produce great pain and disturbance by reason of 
pressure upon the nerves and vessels with which the gland is in close 
relation. 

The cartilage tumors are nodular, hard, and slightly elastic to direct 
pressure. Cancer is also nodular at times, but not so hard as enchon- 
droma. Cancer comes, as a rule, after the forty-fifth to fiftieth year, 
and the other neoplasms before this period. The lymphatic glands are 
involved in cancer, and rarely enlarged in any other form of neoplasm. 
Sarcoma occurs earliest of all. Cysts are elastic, may present fluctua- 
tion, while the exact character of this variety may be determined by 
exploration with the aspirator. If of great importance in determining 
the plan of treatment to be pursued, a section of the diseased organ 
sufficiently large for microscopic examination should be removed ; in 
this way a positive diagnosis is assured. 

Removal of the parotid gland is a difficult operation. In many cases 
of tumor of this organ in which the neoplasm is developed at the expense 
of the under portion of the gland, the internal jugular vein, internal ca- 
rotid artery, and the important nerves and ganglia situated here become 
so involved that complete extirpation is impossible during life. This 
condition was found to exist in a case in which I removed all of the organ 
anterior to the deep vessels. Having at first tied the external carotid ar- 
tery, the dissection was comparatively bloodless. When the tumor is of 
small size, it may be entirely removed. Section of the various divisions 
of the facial nerve or of the main trunk is almost inevitable. Ina patient 
in whom both parotids were removed by the author for large carcinomata, 
with an interval of about six weeks, both external carotids were tied. 
The facial paralysis was at first complete, but after two years there was 
marked improvement in motion of the face muscles. 

Operation.—Make a crucial incision over the mass, the perpendicular 
cut being in the line of the external carotid artery. Turn the flaps 
back from the anterior aspect of the tumor, and approach its deeper 
portions.from below in the line of the vessels. As soon as the external 
carotid can be exposed, it should be secured with a catgut ligature. All 
bleeding should be arrested as the operation proceeds. In lifting the 
under surface of the tumor from its bed, the operator should keep close 
to the mass, using a dull instrument for fear of wounding the internal 
jugular vein and other important vessels or nerves. The blunt scissors 
curved on the flat, the handle of the scalpel, or the thumb and finger 
nail may be utilized for this purpose. The facial nerve and its branches 
which run through the neoplasm should be saved, if possible. As before 
Stated, if the tumor is extensive, this is scarcely possible on account of 
the great length of time it would require. If, in the course of the opera- 
tion, it is discovered that the neoplasm dips down beneath the jaw and 
Styloid process, and surrounds the vessels and nerves, its complete ex- 
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tirpation is impossible. As much of the mass as can be lifted should 
now be transfixed near the middle with a double elastic ligature, tied, 
and the part external to the ligature cut away. 

The prognosis in cancer and sarcoma of the parotid is always grave, 
even after removal. The probabilities of recurrence, and the certain- 
ty of facial paralysis should be fully explained before operation. In be- 
nign tumors which show a tendency to increase, operation should be ad- 
vised. It is always important to attempt the removal of the neoplasm 
early in its history. 


PAROTITIS—‘‘ MuMPs.” 


Inflammation of the parotid gland occurs chiefly in children, but is 
occasionally met with in adults. In males it is, at times, accompanied 
by orchitis, and in females the mammary glands and ovaries are affected, 
The symptoms are pain and swelling of the gland, difficult deglutition, 
and slight febrile movement. The prognosis is favorable, the disease 
yielding to warm applications, quiet, and the judicious employment of 
laxatives. In rare instances atrophy of the testicle has been known to 
follow the inflammation of this organ, occurring as a complication of 
“mumps.” 

Abscess of this organ may occur as a complication of the eruptive or 
continued fevers. Under these last conditions the prognosis is always 
grave. The presence of pus is recognized by the intense character of 
the pain experienced, the febrile movement, the doughy condition of the 
skin and areolar tissue in front of the organ, and by aspiration. The 
abscess should be evacuated by aspiration, puncture, or incision. 


SUBMAXILLARY GLAND. 


This organ may become inflamed and suppurate, or be the seat of 
neoplasms. Its removal isa simple procedure, and may be accomplished 
by a crescentic incision commencing at the angle of the jaw, dipping 
three quarters of an inch toward the hyoid bone, and ending one and a 
half inch in front of the angle at the lower border of the jaw. The flap 
of skin should be raised with the platysma muscle as far as the jaw, and 
the deep cervical fascia divided. The gland rests beneath and internal to 
the bone and upon the mylo-hyoid and hyo-glossus muscles. The sub- 
maxillary branch of the facial artery may be divided. 


THE JAWS. 


Superior Maxilla.—Periostitis, ostitis, and abscess of the upper jaw 
may be caused by infection through a carious tooth, or in the upper jaw 
from the antrum, or pathological changes within the bone proper. Osti- 
tis of the maxilla is more apt to occur in children, and especially in those 
of a strumous diathesis. Phosphorus poisoning and the syphilitic dys- 
crasia lead also to inflammation and caries of this bone. 

The symptoms of ostitis and abscess here do not differ from those 
already given in the general chapter on bone diseases. Pain is, perhaps, 
more acute in ostitis within the distribution of the trifacial nerve. It is 
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elicited by direct pressure, and, when the process is associated with a 
carious tooth or its roots, the exact location may be determined by 
striking the tooth sharply with a metallic substance. 

The treatment is to relieve the tension by puncture or incision, or by 
extraction of one or more teeth in case they are connected with the dis- 
eased surface. The removal of dead bone is demanded. When ex- 
foliation has occurred, the operation is much simplified. If free drain- 
age is secured by early incision, the arrest of the spread of the disease 
is practically insured. Chronic alveolar abscess is often cured by ex- 
traction of an offending tooth. When this fails, the diseased surface 
should be exposed by incision, and a thorough removal accomplished. 
When possible, all sequestra should be removed from within the oral 
cavity in order to avoid a scar upon the face. 

Syphilitic ostitis, and that variety which occurs from absorption of 

the fumes of phosphorus, require seeoe constitutional treatment as well 
as operative interference. 

Abscess of the antrum of Highmore may occur as the result of an 
inflammatory process in the mucous membrane lining this cavity, by ex- 
tension of an infective inflammation from the nose, or in connection 
with ostitis of the upper jaw, or from the presence of foreign bodies 
or neoplasms within its cavity. The chief symptom is pain, referred 
to the region of the antrum. The febrile movement of acute abscess 
is usually present. The pus may force its way through the opening into 
the meatus, or cause necrosis in the bone and discharge in any direction. 

Treatment.—Free drainage must be established in all cases. This 
can be accomplished in two ways: First, and preferably, by making an 
opening directly into the antrum from beneath the cheek and just above 
the roots of the first molar tooth. For temporary drainage in the sup- 
purating antrum, this opening will suffice. It may be enlarged by biting 
away a portion of the wall of the antrum around the hole made by the 
drill. It isimportant to explore the cavity with the probe or finger in 
order to determine the presence of dead bone or any tumor or other 
offending substance. Drainage must be maintained until the discharge 
of pus has ceased. In a case which came under my observation I] 
found a supernumerary tooth which was lying loose in the antrum. The 
old method of drainage was to extract the anterior molar tooth and 
break through directly into the antrum; but, on account of the annoy- 
ance from the easy entrance of food through this opening, it will be 
better to employ the higher drainage. 

Among the many other diseases to which the antrum is subject are 
myxoma, fibroma, papilloma, sarcoma, and carcinoma. The differen- 
tiation of these growths is extremely difficult. The small electric are 
light introduced in the pharynx, nose, or mouth will illuminate the an- 
trum and aid in diagnosis. When doubt exists as to the character of 
the neoplasm, an exploratory operation for the purpose of positive diag- 
hosis should be made. 

Operation for Removal of a Tumor from the Antrum of Highmore. 
For the removal of small neoplasms of the antrum, the method already 
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given of incision underneath the lip and cheek and above the roots of the 
molar tooth will be found sufficient as advised and practiced by Prof, 
Robert C. Myles. For larger growths, the following simple method I have 
found extremely satisfactory, and have removed through this incision tu- 
mors entirely filling the cavity of the antrum of Highmore, and projecting 
into the nose and pharynx. A horizontal incision is made about one 
fourth of an inch below and parallel with the inferior orbital margin, 
and extending from the outer angle of the orbit to near the canthus of 
the eye. A second incision joins the inner extremity of this cut at a 
right angle, and divides all the tissues down to the bone, extending to 
the level of the wing of the nose. The filaments of distribution of the 
fifth nerve are divided and all the tissues are lifted with the periosteum. 
The anterior wall of the antrum is broken through by a small chisel, and 
the opening enlarged with the rongeur until the entire anterior wall is 
removed piece by piece. The antrum is now exposed, the tumor re- 
moved, and the hemorrhage arrested by a packing with iodoform gauze, 
which is then removed and the wound closed, leaving a little catgut 
twist for drainage at the anterior inferior angle, when this is deemed 
necessary. The loss of the anterior wall of the antrum produces very 
little deformity. 

When a naso-pharyngeal tumor of large size has developed into the 
antrum and is pressing into the spheno-maxillary fissure, producing 
bulging of the eye, and into the zygomatic and pterygo-maxillary fossa, 
the following operation, which was first performed by the writer in 1894, 
may be employed: In the patient upon whom it was first done the 
tumor was a large vascular fibroma which sprung from the base of the 
pterygoid process of the sphenoid bone, filled the naso-pharynx, and 
had broken through the posterior wall of the antrum. It projected up- 
ward into the sphenoid fissure and zygomatic and pterygo-maxillary 
fossee. The eye was pushed well out of the socket and toward the nose, 
and the cheek and temporal region were greatly swollen. The patient 
was a young man, nineteen years of age, and in bad condition from fre- 
quent hemorrhages from the tumor, loss of appetite, and sleeplessness. 

An incision was made beginning along the temporal arch two inches 
back of the outer angle of the orbit, following the temporal arch to the 
edge of the orbital cavity, along the frontal process of the malar bone, 
curving parallel with and one eighth of an inch from the orbital mar- 
gin, until the point of the knife reached half an inch to the inner side 
of the infra-orbital foramen; then downward to the level of the ala 
nasi and outward through the cheek until the point of the knife neared 
the opening of Steno’s duct (Fig. 595). This incision was down to the 
bone from the point of beginning to the lower part of the superior max- 
illa, where the antrum of Highmore rests upon the alveolar process of 
the upper maxilla opposite the first molar tooth. Heemorrhage was care- 
fully stopped throughout the entire incision by pressure and by ligating 
with catgut the larger vessels which were divided, but the soft tissues 
were in no way dissected up from the bone, except when it became neces- 
sary to enter the orbital cavity in its outer half, where the tissues were 


ail 


- 


THE JAWS. BRI 
carefully lifted from the bone and the eye displaced toward the median 
line (taking care not to press upon or injure this organ), until the anterior 
commissure of the spheno-maxillary fissure came into view. I then 
passed in this a keyhole saw with the teeth turned upward, and sawed 
through the junction of the malar with the frontal bone. The saw was 
then turned over with the 
teeth directed downward, and 
beginning at the same point I 
rapidly cut through the floor 
of the orbital cavity, travers- 
ing the infra-orbital foramen 
until I had sawed through the 
antrum of Highmore at the 
level of the alveolar process of 
the lower maxilla. A hook 
was then placed in the outer 
angle of the orbit, and a 
quick, sharp jerk fractured 
the zygomatic process of the 
temporal bone, displacing the 
side of the face, completely 
exposing the antrum of High- 
more, the zygomatic fossa, 
and the pterygoid and spheno- 
maxillary fissures. The hem- 
orrhage was severe, but 
was controlled by packing 
sponges into the wound and 
making firm compression. So 


Fie. 595.—Dotted line indicates the incision for the au- 


sudden was the hemorrhage thor’s osteoplastie resection of the malar bone and wall 
“ of the antrum maxillare. Case of Charles Bull. One 
that the pulse jumped from veut dfter operation. 


85 to 140, and the patient, who 

was before the operation in a condition of extreme exhaustion, seemed 
about to expire in collapse. As a precautionary measure I had inserted 
into the median cephalic vein a pipette for injecting hot salt solution, 
and had everything in position for immediate use. At this juncture 
the faucet was turned on, and one pint of the saline solution, already 
prepared and kept so hot that the hand could scarcely be borne in it 
with comfort (temperature 110° to 120° F.), allowed to run into the vein, 
Under the pressure of this solution the heart rallied and came down 
to eighty-five beats to the minute. The tumor was again exposed, and 
with a periosteal elevator lifted out of the antrum of Highmore, and 
from its attachments to the pterygoid process of the sphenoid bone. 
By opening the patient’s mouth, which depressed the coronoid process 
of the inferior maxilla, the pterygo-maxillary fissure and the zygo- 
matic fossa were well exposed. The whole antrum was packed with 
along wick of iodoform gauze, which was allowed to project at the 
anterior inferior angle of the wound, from which it was drawn on the 
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third day after the operation. The bone, which had been temporarily 
displaced with the soft parts adherent, was then brought back into posi- 
tion and held there by stitching the soft parts along the line of incision. 
A bandage and compress were applied in order to maintain approxima- 
tion. No sutures were inserted in the bones. The patient made an un- 
interrupted recovery. He is now, three years after the operation, entire- 
ly well. The bones have all united in their normal position; he has 
perfect use of the eye, and, although the filaments of the facial nerve 
were divided, he still has motion of the orbicularis palpebrarum muscle, 
Disfigurement from the scar is insignificant. 

Besides the novelty of this procedure, there are three points which 
are important. First of all, the character of the anesthesia, morphine 
being almost entirely relied upon. The amount of chloroform taken was 
only two drachms in one hour and forty minutes of narcosis. I haye 
done a number of major operations with this combination of morphine 
and chloroform, or morphine and ether, in operations about the respira- 
tory tract; and in one instance, in removal of the larynx, I used noth- 
ing but morphine and obtained complete narcosis and anesthesia, the 
operation lasting an hour and thirty-two minutes, the patient remain- 
ing perfectly quiescent during the operation, suffering no shock and 
with no memory of pain. 

The second important point is the value of transfusion with a salt 
solution, to prevent collapse and shock under great and sudden loss of 
blood. During this operation, five pints in all were allowed to run into 
the veins, and the blood became so thin that practically salt water ran 
out of the vessels in the line of the incision, showing the red corpus- 
cles were almost exhausted, and yet we were able to make the patient’s 
pulse drop from 130 and 140 (the rapid pulse of collapse) to 80 or 90 
beats per minute, full and strong. 

Finally, the persistence of motion in the orbicular muscle of the lids 
after division of the branches of the'seventh nerve. 

The orbicular portion of the muscle is supplied solely by the facial 
nerve. This portion, however, is not necessary to the act of closing the 
eye. In fact, the palpebral portion is quite distinct from the orbicular, 
and its action is habitually involuntary. It receives nerve impulse from 
the sympathetic plexus around the cavernous sinus. In addition to the 
nerve fibers from the seventh, the upper lid may and does get motor 
impulse thus: The ophthalmic or first division of the fifth receives fibers 
from the fourth and third, and frequently from the sixth, prior to its 
division into nasal, frontal, and lachrymal. Some or all of these motor 
fibers may go with the lachrymal branch of the ophthalmic. After the 
lachrymal supplies the tear gland, it sends fibers to the upper lid 
(Gray). 

The lachrymal not infrequently arises by two filaments, one from the 
ophthalmic and one from the sixth nerve. Thus the upper lid would get 
motor impulse from the abducens (sixth). 

If the ophthalmic has received motor fibers from the fourth, third, 
and sixth, as already stated, the supra-orbital branch of the frontal nerve 
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which goes partly to the upper lid would carry motor influence, and 
from this same (frontal) nerve the lower lid could be supplied through 
the infra-trochlear. 


OPERATION FOR REMOVAL OF THE UPPER JAW. 


A quarter of an inch below the inner canthus of the eye commence an 
incision and carry it downward along the naso-maxillary groove, curving 
in the contour of the ala nasi, then horizontally beneath the ala to the 
median line of the lip, where it turns directly downward, dividing the 
lip in the median fissure. From the point of beginning carry a second 
incision one fourth of an inch below and parallel with the inferior mar- 
gin of the orbit out to the prominence of the malar bone (Fig. 596). 
Dissect up the soft tissues of the cheek, and turn the flap downward 
and outward. If the disease is so extensive that the incision does not 
expose the parts sufficiently, a horizontal cut may be made outward from 
the angle of the mouth. This is rarely necessary. 

The bone may be divided by the saw inserted in the spheno-maxil- 
lary fissure, cutting through the nasal process with a chisel. Extract 
an incisor tooth, and with a chisel or bone-cutting forceps divide the 
alveolus and the palate process by inserting one blade in the nose and 
the other in the mouth. These sections being accomplished, avulsion 
is made by means of elevator and forceps. The operation is completed 
by the closure of the wounds with fine silk sutures. If, in section of 
the palate, the Paquelin cautery is used, hem- 
orrhage will be less annoying. 

Preliminary tracheotomy and plugging the 
pharynx and larynx with sponges in order to 
prevent hemorrhage into the trachea is never 
required. 

If the patient be placed well upon the side 
and the neck twisted over so that the mouth is 
dependent, the blood will gravitate easily out 
of the mouth, and thus dispense with the neces- 
sity for a trachea tube. This position should 
be employed in all cases of operation upon the 
mouth where hemorrhage is serious. 

For simple osteoma, or for necrosis of the 
upper jaw, this bone may be removed without 
incision in the cheek. I removed the left su- Fre. 596.—(After Roser.) 
perior maxilla, except the orbital plate entirely 
from within the mouth. In necrosis, when the subperiosteal operation 
is permissible, the procedure is devoid of great difficulty. 

Neurectomy.—Exsection of a portion of the second division of the 
fifth nerve may be made at three points—at its exit from the infra- 
orbital canal, within the canal, or at the foramen rotundum. As the 
lesion which causes neuralgia of the fifth nerve is usually central, the 
Operation now generally recommended is removal of the ganglion of 
Gasser. An incision about one inch long, parallel with and half an inch 
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below the lower margin of the orbital cavity, will expose the point of 
exit of the second division. When this alone is involved it is proper to 
resect this branch, in the hope of avoiding the more formidable pro- 
cedure. The center of this cut should be over the infra-orbital foramen, 
which is just halfway between the outer and inner angle of the orbit, 
The nerve may be exsected here or destroyed by twisting the central 
end. It may be reached at a point considerably behind this by remoy- 
ing with the small chisel a circle of bone immediately around the fora- 
men of exit, and following the nerve along the floor of the orbit. The 
nerve runs directly backward, and may be followed by breaking off the 
lower shell of the canal as far back as the posterior wall of the antrum, 
where it should be twisted and thus destroyed to or beyond the fora- 
men rotundum. 


INTRACRANIAL NEURECTOMY AND REMOVAL OF THE GASSERIAN 
GANGLION. 


In a large proportion of cases of trifacial neuralgia the procedures 
which attack the peripheral distribution of that nerve do not effect a 
radical cure. Nothing short of intracranial section and extirpation of 
the ganglion of Gasser will insure permanent relief. According to Prof. 
Tiffany, of Baltimore, the credit of first doing this operation rests with 
Rose, of London, after whom may be mentioned Novaro, Horsley, 
Andrews, Krauser, and others. In 1892, Dr. Frank Hartley,* of New 
York, made public a method which he 
was able to demonstrate successfully in 
practice. It is as follows: 

The side of the head being thor- 
oughly shaved and cleansed, a horse- 
shoe-shaped incision is made (Fig. 597). 
The extremities of the incision rest on 
a line drawn from the external angular 
process of the frontal bone and the 
tragus of the ear, the highest point of 
this incision reaching the supra-tem- 
poral ridge, the diameter of the circle 
being about three inches. The incision 
is carried down to the periosteum of 
the skull in all portions except one inch 
a < above the zygoma. The divided soft 

== J tissues are retracted, and with a small 
curved chisel a groove is cut in the bone 
corresponding to the divided perios- 
teum and extending only to the vitreous plate, except at the highest point 
of the rounded portion, where the entire thickness of the skull is removed 
sufficiently to admit the point of an elevator. A periosteal elevator is 
here inserted and used as a lever to break the bone on a line between the 


Fie. 597.—( After Hartley.) 


* “New York Medical Journal,” March 19, 1892. 
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“corks” of the horseshoe incision. In this way a “ trap-door” flap, con- 
sisting of skin, muscle, periosteum, and bone, is turned down, exposing 
the dura mater over a circular area three inches in extent. <A catgut liga- 
ture is now thrown around the middle meningeal artery, the dura care- 
fully lifted from the bone, and the floor of the middle fossa of the skull 
exposed. Broad retractors are used to lift the dura with the brain, in 
order to expose the round and oval foramina. Any hemorrhage which 
occurs can be stopped by pressure with sponges. The second and third 
divisions of the fifth nerve should now be isolated at their respective 
foramina, and by slight pressure the dura mater can be stripped from 
the nerve to beyond the ganglion of Gasser. With a tenotomy knife the 
nerve should be cut at the foramina, and that portion between these 
points and a point on the central side of the Gasserian ganglion excised. 
Care should be taken not to injure the third, fourth, and sixth nerves, 
which are in close proximity. A good-sized catgut twist drainage is 
put in and allowed to come out at the lower angle of the wound. The 
trap-door flap of bone, muscle, and periosteum is now placed in position 
and stitched with catgut sutures. Hartley has used the same method in 
exploring the posterior fossa, in a case of suppurating meningitis fol- 
lowing otitis media. 

It is not now considered necessary to restore the bone, but to cut 
itaway in bits to an extent sufficient to give all room required for the 
operation. An observation of Tiffany is of great practical value. He 
noticed that, when first opening the cranium, the brain entirely filled the 
cavity, and the dura appeared tense, due to the presence of cerebro- 
spinal fluid. He punctured the dura and evacuated the fluid, ‘‘ after 
which the brain fell quite away from the field of operation and the dura 
mater rested, wrinkled, on the surface of the brain, as a sheet loosely 
thrown over a bed.” In removing the nerve, he begins with the second 
division. Separating the dura from it, he passes a ligature around it 
with a long aneurism needle with a short curve, then strips back the dura 
to reach the third division and the ganglion. A similar ligature is 
passed around the third division. With gentle traction upon the liga- 
ture, with a long, sharp curette he separates the nerves and takes away 
the adjacent portion of the ganglion, dividing the nerves at the round 
and oval foramina last. In none of his cases has there been injury to the 
third cranial nerve, and all recovered. In one case, fourteen months 
after the operation, the anesthesia was disappearing. The sense of taste 
was preserved after division of the second and third nerves. Sensations 
of heat and cold were appreciable after division of these nerves of ordi- 
lary sensation. He suggests the use of the electrode to recognize and 
avoid section of the motor branch of the third division of the fifth nerve. 


THE LOWER JAW. 


Infectious ostitis of the inferior maxilla is of frequent occurrence. 

Various forms of fibroma, fibro-myxoma, encysted fibroma, enchon- 
droma, and, in rare instances, angioma, have been observed in this bone, 
but of new formations sarcoma is most frequent. Cystic formations 
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resulting from failure of normal development of the teeth are not un- 
common. 

Ostitis occurs most frequently in children. It is usually secondary 
to disease of the teeth, and in very rare instances is caused by inhalation 
of the fumes of phosphorus. While this process may be located at any 
portion of the jaw, the neighborhood of the angle seems to be most fre- 
quently affected. 

The symptoms are pain, followed by swelling of the jaw and con- 
tiguous soft tissue, ending in abscess, which, if left alone, eventually 
opens and discharges. 

Treatment.—As soon as the character of the disease is evident, an 
incision or puncture should be made through the overlying tissues and 
periosteum, in order to give free exit to pus and loose particles of bone, 
The operation for removal of the dead bone may be delayed for several 
weeks until exfoliation has taken place. Diligent effort should be made 
to reach the diseased bone from within the mouth, and this can be done 
in a large proportion of cases. With the patient well over on the side 
the blood will flow out and not interfere with the larynx. Incision, 
when necessary, should always be made below the line of the jaw if this 
is feasible, so that the resulting scar will be less apparent. Usually 
by following the track of the abscess it will lead directly to the dead 
bone surrounded by an involucrum. This often requires to be chiseled 
or forced open to allow the extraction of the seguestrwm, which may be 
readily removed with ordinary bone- or dressing-forceps. The cavity 
should be well scraped with a Volkmann’s spoon, a drainage tube left 
in, and the edges of the wound adjusted with 
silk sutures. The deformity due to the rich de- 
posit of callus disappears with the absorption 
of this material. When all or any portion of 
the entire thickness of the jaw requires removal 
for ostitis, the subperiosteal operation is im- 
perative, since by this means alone is it possi- 
ble to have a reproduction of the bone. The 
method of procedure, when the bone is the seat 
of a neoplasm, depends upon the character of 
the new formation. If there is any doubt as to 
the benign character of the tumor, a piece 
ee . / should be removed and examined microscopic- 
wGisarticulationotiherignenets  2LY before operation. 

of the lower jaw from within In sarcoma, cancer, and enchondroma of the 

oo ae subperiosteal operation can not be 

performed, since the sound tissues must be in- 

cluded in the ablation, in order to secure immunity from recurrence. 

Enchondroma, though not intrinsically malignant, tends to recur if 
not freely excised. . 

Operation.—W hen it is safe and possible, the diseased portion of the 
lower jaw should be removed without breaking the continuity of the 
bone. If a portion of the entire thickness of the organ is removed, the 
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tendency to displacement is inward, thereby interfering with mastication. 
The entire thickness of the jaw should be included in exsection for ma- 
lignant neoplasm. 

Resection of the lower jaw may be 
accomplished from within the buccal cav- 
ity, as done by J. Marion Sims in 1845 
(American Journal of the Medical Sci- 
ences,” October, 1847). 

Dr. Sims writes: ‘‘ There are several con- 
siderations to recommend this operation in 
preference to the usual one with its ex- 
tensive incisions: (1) There is no external 
mutilation ; (2) as the third branch of the 
fifth pair of nerves was divided at the out- 
set of the operation, its subsequent stages 
were comparatively free from pain ; (8) as 
noimportant blood vessels are cut, no liga- 
tures are required ; (4) there is no trouble 
with the after-treatment ; (5) it is just as 
easy of performance as the old operation.” 

I have in women twice performed the Fie. 599.—Osteo-sarcoma of inferior max- 
operation of dividing the inferior maxilla in De ge ey euros Moet eee 
the middle line at the chin with the wire 
saw, and disarticulating at the temporo-maxillary joint without external 
incision. These are the only two operations of this character on record 
within my knowledge. In one case the disease was osteo-myelitis, and 
the operation was practically subperiosteal. Hzemorrhage was insignifi- 

cee cant. The patient recovered with very 
slight deformity, as shown in Fig. 598. 
In these cases, as soon as the diseased 
jawbone is removed, in order to prevent 
displacement of the remaining portion 
toward the median line, it should be 
wired to the teeth of the upper jaw and 
held in proper position until the wound 
of operation has healed enough to permit 
the insertion of an artificial apparatus. 

In the second case the same operation 
was successfully performed for osteo- 
sarcoma, in which the disease was as yet 
entirely confined to the central portion 
of the left half of the inferior maxilla 
(Fig. 599). No effort was made at sub- 
periosteal removal, as it was essential to 
int) One year after operation. freely dissect away with the mass the 
| soft tissues on either side. The girl re- 

covered, and one year after the operation there was no sign of a recur- 
tence, and very slight deformity (Fig. 600). The danger from heemor- 
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rhage is slight, and the flow of blood into the larynx can be easily pre- 
vented by placing the patient upon the side corresponding to that on 
which the operation is to be performed, keeping the mouth well open 
with retractors, and the head tilted in such a position that the blood 
runs freely out of the mouth. Silk-suture retractors inserted through 
the lip at various points in the en- 
tire circumference of the mouth will 
stretch this orifice and materially 
aid in rapidity of the operation. 
As soon as the disarticulation is 
completed the wound should be 
tightly packed with sterile gauze, 
in order to arrest hemorrhage. 
When the danger of bleeding is 
past, usually in forty-eight hours, 
the packing should be removed, and 
not replaced. 

If there is extensive malignant 
disease and the attachments to the 
soft parts are firm, the intra-oral 
operation is not indicated, and ex- 
ternal incision is necessary. The 
simplest method is an incision from 
the angle of the mouth directly 
\ outward and slightly downward, 

Fie. 601.—(After Roser.) avoiding Steno’s duct. The soft tis- 

sues can be dissected off and division 

made in the median line with the saw or forceps, and the disarticulation 

at the temporo-maxillary joint effected. In certain cases the incision of 

Roser (Fig. 601) through the median line in front of the chin and under- 

neath the jaw may be employed, since the scar is somewhat less promi- 
nent in this position than when made directly across the face. 

In all formidable operations about the mouth where rapid work is 
imperative, chloroform is to be preferred as the anzesthetic. 

Resection of the inferior dental nerve may be performed at the men- 
tal foramen, or at the commencement of the dental canal at the angle of 
the jaw. 

The mental foramen is situated about halfway between the inferior 
border of the bone and the alveolus. A line let fall perpendicularly 

‘from the interspace between the two bicuspid teeth of the lower jaw 
will pass over the opening. A curved or crucial incision will expose 
the nerve at this point. 

The foramen of entrance of the inferior dental nerve is very near the 
center of the quadrilateral formed by the anterior and posterior margins of 
the ramus, the lower horizontal border of the angle, and an imaginary 
horizontal line on a level with the lowest portion of the sigmoid notch. 

An incision about two inches long and slightly curved is made so 
that its middle will be about the center of the parallelogram above de- 
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scribed. The trephine should be applied over the center of the quadri- 
lateral. The best indication of having reached the nerve is the bleeding 
through the track of the trephine when it passes into the cancellous tis- 
sue of the jaw. This comes from the wounded inferior dental vessels. 
An elevator placed in the cut will now lift the button of bone, and ex- 
pose the nerve. The entire portion in the limit of the trephine should 
be excised. Temporary relief is almost invariably secured, although a 
recurrence of pain is not uncommon after several months. As before 
stated, the exsection of the Gasserian ganglion is the final resort. 

Anchylosis.—Motion of the jaw may be limited or entirely prevented 
by muscular rigidity, cicatricial contractions, or true anchylosis at the 
temporo-maxillary articulation. 

The area of motion in partial anchylosis may be increased by forcible 
separation of the lower from the upper jaw by the mouth gag or screw. 
This should be repeated at frequent intervals, gradually increasing the 
pressure. In severe cases a false joint may be successfully established 
by section of the bone anterior to the point of fixation, usually at or 
above the angle. Care must be taken to make frequent passive motion 
in order to prevent bony union at the point of section. 
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THE TEETH. 


Extraction.—Dental forceps should be of different patterns, the jaws 
bent at various angles to the shaft, and the handles large enough to be 
grasped firmly and securely by the operator. 

The gum immediately around the neck of the tooth should be free- 
ly incised with a lancet, since if this precaution is not taken it may 
be unnecessarily torn away with the tooth. The injection of cocaine 
around the tooth will render the cutting painless. The jaws of the for- 
ceps are applied on either side of the neck, and forced down toward the 
root until they grasp the tooth firmly, and yet not forcibly enough to 
cause crushing, at the margin of its alveolar insertion. The direction of 
traction is determined by 
the normal direction of 
the axis of the tooth. 


In extracting the inci- a ere 
sors and canine teeth, the ex o> 
forceps represented in Fic. 602.—Incisor, straight root. 


Figs. 602 and 603 are ap- 
plied as described above, 
and, when firmly fixed, 
a slight forward and 
backward movement, 
with limited rotation, ; 
will loosen the root, while traction should at the same time be made in a 
direction upward and slightly forward for the lower jaw, and downward 
| for the teeth of the upper row. For the bicuspids and molars, the in- 
___ struments shown in Figs. 604, 605, and 606 are preferable. 


Fre. 603.—Incisor, half-curved root. 
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The bicuspids and molars may be loosened by lateral motion or rock- 
ing. The direction of traction is slightly inward for the lower teeth, and 
slightly outward for 
those of the upper jaw. 

Fracture of a root 

or shelving of the alveo- 
lus will occur at times 
in the most. skillful 
hands, and abscess and 
necrosis may ensue, 
Fragments of the teeth 
should be gouged out 
by using an elevator. 
Hemorrhage, usually 
insignificant, may at 
times be dangerous, 
death having occurred — 
from this cause in one 
or more instances. Cold or heat, or packing the cavity with a compress 
of cotton or lint, will effect its arrest. In extreme cases the compress 
may be saturated with Monsel’s solution, or alum, or any astringent, and 
left in for forty-eight hours. Anzesthetics may be employed with great 
safety in dental surgery. Nitrous oxide is of every-day use, and ether 
is safe and effective. A considerable number of fatal cases are recorded 
in which chloroform 
had been administered 
in extracting teeth. 
The same rules should 
offer in selecting the 
anesthetics as for other 
surgical procedures. 
The patient should be 
placed in the recum- 
bent posture for either 
anesthetic. Careful 
attention to the teeth 
and gums is an essential feature of preventive medicine. Malignant neo- 
plasms are frequently caused by the irritation from projecting teeth. 
Tuberculous and pyogenic infection is a common occurrence from ex- 
posed abrasions in the mouth. 


Fre. 605.—Wolverton’s lower bicuspids. 


THE PALATE. 


Uvula.—On account of elongation or hypertrophy of this portion of 
the soft palate, its excision is at times required. It may be accomplished 
by taking hold of the tip with a mouse-tooth forceps, and with a long 
curved scissors removing as much as required. Local aneesthesia may 
be obtained by mopping the uvula with a small quantity of a 4-per-cent 
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solution of cocaine hydrochlorate at intervals of three minutes for fifteen 
minutes before the operation. 

Tumors of the palate, abscess, necrosis, and ulceration are not infre- 
quent, and demand the same treatment as in other portions of the body. 

Malignant neoplasms of the palate should be thoroughly destroyed by 
the Paquelin cautery. In two cases which came under my care this was 
done with no recurrence in five years and one year respectively. 

Cleft palate may be confined to the soft palate ; it may include with 
this a portion or all of the hard palate and alveolus, or it may be con- 
fined to the hard palate alone. In exceptional cases there is no cleft in 
the soft structures while the bones in front are separated. It is usually 
congenital, although it may be acquired, as in the perforations which en- 
sue as a result of syphilitic ulceration and necrosis. 

The cleft in the hard palate is most often single, the vomer being 
attached to one side of the palate process of the superior maxilla 
(Fig. 561). Occasionally it is double, there being a central piece—the 
vomer—which runs forward and is attached to the pre-maxillary bone 
(Fig. 562). 

Treatment.—The treatment of cleft palate is operative and mechan- 
ical. The earlier children are operated upon the better. As described in 
the operation for harelip, the anterior bony cleft should first be closed 
after the method given. If the child is well nourished and in fair general 
condition, this should be done in the first six or eight weeks after birth. 
The cleft in the soft palate is more difficult to deal with in young infants, 
and operative measures upon this portion may with propriety be deferred 
until the child is one year old. By this time the anterior cleft and the 
harelip have been relieved by operation. The union of the posterior 
cleft (soft palate) should always, when possible, be effected before the 
child learns to use articulate language. If done later than this period, 
the subject will have to unlearn the acquired false articulation. More- 
over, if operation is too long delayed, the palate muscle, naturally defi- 
cient, will undergo further atrophy, as the result of disuse. It is well to 
state that there is in many cases such a normal failure of development 
in these muscles that they can not be made to stretch across the gap and 
restore the velwm pendulum palati without shortening the soft palate to. 
such an extent that the subject is unable to completely close the upper 
vault of the pharynx. In these cases articulation will always be de- 
fective. 

In children, chloroform should be used ; in adults, a sufficient degree 
of local anzesthesia may be obtained by the employment of hydrochlorate 
of cocaine to enable the operation to be done with the very valuable aid 
of the patient. 

In a case operated upon by myself, the parts to be incised were 
brushed over with a 4-per-cent solution of cocaine at intervals of two or 
three minutes for half an hour preceding, and about every five minutes 
during, the operation. The anesthesia was perfectly satisfactory, and 
complete union resulted after the first operation. The normal Schleich 
Solution may be injected as required. 
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Operation of Staphylorrhaphy.—The first object in this operation is 
to keep the mouth of the patient widely opened. For this purpose I 
prefer Goodwillie’s gag. The tongue may be depressed with a spatula 
if necessary. When an anesthetic is employed, the narcosis should not 
be profound, for, if laryn- 
geal sensibility is complete- 
ly lost, blood or mucus may 
pass into the larynx and 
trachea instead of being 
swallowed. The patient’s 
head being firmly held by 
an assistant, the soft palate 
is seized by a mouse-tooth 
fixation forceps, and with 
a blunt-pointed, long, nar- 
row knife a strip about one 
eighth to one sixteenth of 
an inch wide is removed 
from the edges of the fis- 
sure, in its entire length 
(Fig. 607). The entire mar- 
gin of the cleft must be 
Hie: He Eesiaphylorbaphy. (ane Malgaigne) | Ce 

any point is left uncut 
union will fail. The bleeding is next arrested by small sponges, on 
staffs, dipped in hot water and squeezed dry. 

In uniting the freshened edges, Dr. Goodwillie’s hollow needle (Fig. 
608) is a useful instrument, while the silkworm-gut suture leaves noth- 
ing to be desired in this operation. 

To the shaft adjust one of the needles which, from its shape, is best 
adapted to the peculiar form of the fissure to be closed, and push one of 
the silkworm bristles through from the butt to the point until it projects, 
and then draw it back one eighth of an inch within the eye of the needle. 
Seize the edge of the flap with the forceps, and at a point between one 


Fra. 608.—Goodwillie’s hollow needle for silkworm-gut suture in the closure of cleft palate. 


eighth and one fourth of an inch from the freshened margin of the fissure 
insert the needle from before backward, through the side corresponding 
to the operator’s right hand (left side of the patient), and then through 
the opposite side, at a like point from behind forward. In order to 
facilitate the passage of the needle, the flap must be held steadily with 
the forceps. As soon as the needle has transfixed the second flap and 
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the eye is visible, the operator pushes on the bristle at the butt of the 
needleholder, causing the other end to come out of the eye of the needle, 
when it is seized with the forceps and drawn forward. Holding this end 
firmly, the needle is withdrawn, leaving the suture in position. The ends 
of this are now fastened together with a perforated shot, and held aside 
until all are inserted. The sutures should be about one fourth of an inch 
apart. When the last one is inserted, the operator ties one after another 
from above downward. The first knot is single, and this is run down 
tight and repeated with two additional knots to secure it. The ends are 
then cut off, one fourth of an inch from the knot. This material ties 
easily, does not slip or break, is not absorbable, and holds its place until 
removed. 

A smaller spiral needle (not canulated) with the eye at the point is at 
times preferable when the strip of tissue is narrow. It is threaded and 
carried through one or both sides, the end of the suture grasped with for- 
ceps, and the needle withdrawn. 

After the sutures are tied it will be observed that (as a result of the 
fissure, the levator palati and palato-pharyngeus muscles being shortened) 
there is now marked tension of the soft palate, which, if not relieved, 
will pull upon the sutures and cause separation of the edges of ihe 
wound. To obviate this, a sharp knife is thrust through the palate, 
about the center of the posterior margin of the horizontal plate of the pal- 
ate bone of that side, and an incision made, in a direction downward and 
outward, to within from one fourth to one half of an inch from the free 
border of the palate, near the hamular process, as in Fig. 609. This in- 
cision divides the levator palati of 
either side. The anterior and poste- 
rior pillars of the fauces should also 
be snipped with dull-pointed scissors. 
All of these wounds close later by 
granulation. It is important to keep 1 & Seat < 
the muscles of this region at rest for A i wu a 
ten days after the operation. iy / q i 

When the cleft extends into the : 

MN 7 


hard palate, as shown in Fig. 610, 
the fissure may be closed by sliding 
the membrane lining the vault of 
the palate. 

The edges of the fissured soft pal- 
ate are freshened, as in the preced- 
ing operation. Along the edges of 
the bony fissure an incision (a 0, Fig. 
610) is made with a knife shaped 
like a gum lancet, and, by the aid 
of curved elevators, the membrane Fre. 609.—(! 
lining the bony palate is carefully 
lifted with the periosteum. Another incision is now made on either 
side of the fissure, close to and parallel with the junction of the alveolus 
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with the palate processes, A B, through which the elevator is again 
introduced, and the periosteum lifted until the whole flap included be- 
tween B A and the edges of the fissure a 6 is detached. When the 
roof of the mouth recedes sharply from 
the gum to the edge of the fissure it will 
be easier to insert the elevator along the 
lateral incision and lift the lining mem- 
brane until the instrument projects in the 
fissure. If severe hemorrhage follows 
the incision, the wound should be tempo- 
rarily packed with gauze, or pressure with 
the finger may arrest the bleeding. 

The flaps are now ready for sliding, 
and the sutures are introduced along the 
freshened edges, as in the preceding op- 
eration. 

When the cleft extends still farther 
forward through the alveolus, and the 
fissure is wide, it will become necessary 
to carry the palate processes toward the 
median line by an osteoplastic operation. 
One method has already been given in 
- Fie. 610.—Incisions in sliding the perios- treating of harelip. The following may 

tet eiied fron Koaaig) °° be found applicable in some instances, 

and was recommended by the late Prof. 
D. Hayes Agnew. In this procedure no effort is made at lifting the 
periosteum, and it is better to attempt the approximation of only one por- 
tion of the cleft at asitting. In order to secure all the nutrition pos- 
sible the soft palate should be first united. The anterior or posterior por- 
tion of the bony fissure may be closed at the next operation, as follows: 
Freshen the edges of the soft parts along the fissure. Drill two holes 
through the bony palate of either side, one fourth of an inch distant 
from the edges to be approximated, and insert 
two strong silver wires, as shown in Fig. 611. 
On either side, close to and parallel with the 
alveolus, make two incisions through to the 
bone, as at A B (Fig. 610), and drill with an awl 
a. series of holes in the track of these incisions. 
A few strokes of a small chisel will now break 
the palate processes in a line with the holes, 
when, by twisting the wires, the loosened plates 
will be approximated in the median line. After 
union has occurred in this portion of the cleft, SS 
the operation may be completed in the anterior — py¢, 611 After Agnew.) 
portion, by drilling the palate and alveolus, and 
breaking this last through from the front with a chisel, approximating 
the sides as above, or by forming a complete alveolar arch as given in the 
section on harelip. 
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Perforations of the palate are treated practically in the same way as 
congenital cleft, by freshening the edges, and, if necessary, sliding the 
periosteum, as above given. 


THE TONGUE AND Buccat CAVITY. 


Wounds of the tongue bleed profusely, especially if the larger vessels 
along its under surface are divided. The arrest of hemorrhage is easily 
and safely accomplished by introducing the index finger back over 
the dorsum to the root of the tongue, and bringing the organ forward 
and forcibly compressing it against the symphysis menti. The tip of 
the organ should be turned upward, and the forceps applied at the 
bleeding points. In the substance of the tongue the vessels are also 
readily secured in the same manner. Should any difficulty arise, a silk 
thread may be carried around the bleeding vessel by means of a curved 
needle, or it may be transfixed with a tenaculum and the thread tied 
around the hook. 

Glossitis—Hemiglossitis.—Inflammation of the tongue may result 
from the same causes and assume all the phases of inflammation common 
to the soft tissues in other portions of the body. It may be acute or 
chronic, ending in ulceration or hypertrophy. The process may begin 

’ superficially, as after the ingestion of some irritating substance, or it 
may commence in the deeper portions of the organ asa diffuse phleg- 
monous process. In some instances only one lateral half of the organ 
is involved. 

Treatment.—Inflammation of the tongue from any cause should be 
closely watched, on account of the danger of asphyxia from rapid en- 
largement of this organ. In this emergency tracheotomy should be 
performed. Ifabscess forms, incision or puncture is demanded. Scarifi- 
cation may be required in rapid enlargement of this organ from engorge- 
ment of the vessels. 

Hypertrophy of the tongue is both congenital and acquired. It may 
exist in adult life, although it is in general a condition of childhood. 
The enlargement is due to hypertrophy of the lym- 
phatic plexuses of this organ and to a general hyper- 
plasia of the connective-tissue elements. The mus- 
cular substance undergoes granular metamorphosis. 
The cause of this disease is not understood. The 
organ may become so large that it protrudes from 
the mouth, pushes the teeth out of their normal Tae GIT 
position, and interferes with deglutition and res- "“macroglossia, 
piration to such an extent that its partial or com- 
plete removal becomes necessary. In a child of twelve years with con- 
genital macroglossia tremendous hemorrhage occurred in an effort at 
removal. Not only was the operation discontinued, but intravenous in- 
jection of salt solution was necessary to prevent a fatal issue. Cystic 
tumors of the tongue may be mistaken for hypertrophy. A diagnosis 
May be made by exploration with a good-sized aspirator needle. 
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In mild cases deligation of the lingual artery of one or both sides 
may be done, and this may be followed by excision of a portion of the 
organ. The tip may be amputated, or a triangular section may be re- 
moved from the central portion, the sides being brought together by 
sutures. 

Atrophy is a rare disease, and is due to diminution of the blood 
supply, or to lesions of the trophic nerves of this organ. 

Cystic tumors of the tongue may be caused by closure of the outlet 
to any portion of the follicular apparatus (retention cysts), or less fre- 
quently by the lodgment in this organ of a parasite, the cysticercus. 

The diagnosis is made positive by exploration. The treatment re- 
quired is excision of the sac with the scissors, or the less bloody oper- 
ation of opening it with the Paquelin cautery, burning the lining mem- 
brane thoroughly, and packing the cavity with iodoformized gauze. 
The precaution should be taken to make the packing from one piece of 
gauze, and of securing it by a thread attached outside, in order to pre- 
vent its accidental escape backward. 

Angioma of the tongue is rare. When present, the treatment is 
removal by the ligature. 

Abscess of the tongue should be treated by aspiration, and hyper- 
distention of the sac with 1-to-3,000 sublimate solution immediately 
withdrawn. If this does not succeed, an incision should be made and 
drainage secured. 

Ulcers of the tongue appear as a symptom of various conditions. 
They occur in syphilis with frequency. They may occur as a result 
of general catarrh of the pharynx and mouth, or as a result of any 
violence. If an ulcer exists as an expression of a dyscrasia, the treat- 
ment must be chiefly constitutional. The local treatment consists in 
cleanliness and the application of nitrate of silver, or other stimulating 
remedies. 

The tongue is at times the seat of papilloma, lipoma, fibroma, sar- 
coma, and one or two instances of enchondroma in this organ are re- 
ported. pithelioma is not infrequent, and is the most important of 
the neoplasms of this organ, not only on account of its greater frequency, 
but also on account of its grave character and the necessity of arriy- 
ing at an early diagnosis. The late manifestations of syphilis (ulcers, 
gumma, fissures), ulcers of tuberculosis, and some specific ulcers, and 
papilloma, may be mistaken for this neoplasm. 

If a patient has a syphilitic history, gumma or specific ulcer will 
naturally be suspected. If large doses of eT iodide be adminis- 
tered for two or three weeks, the specific ulcer will respond to this rem- 
edy. If no impression is made upon it, it should be treated as ma- 
lignant. As regards all other suspicious sores of this organ, it will be 
the wiser practice to treat them also as malignant growths, for it is a 
well-recognized fact that papillomatous, tuberculous, and simple ulcers 
of the tongue (as elsewhere), chronic in character, are capable of trans- 
formation into epithelioma. If these sores are removed early in their 
history, no mutilation is required, the operation is without danger, only 
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a small portion of the organ need be sacrificed, and the focus of dis- 
ease is removed before its malignant nature is declared or metastasis 
occurs. If an epitheliomatons ulcer exists, its character may be deter- 
mined by microscopical examination, as given by Butlin.* If the scrap- 
ing from a tuberculous, syphilitic, or simple ulcer is placed in a drop of 
water on a slide, pus- and blood-corpuscles, particles of food, bacteria, 
and a few normal or almost normal epithelial cells are observed. If 
the scraping from an epitheliomatous ulcer be examined, in addition to 
the above will be seen a great number of abnormal epithelia, varying in 
size and shape, some flattened scales, others round or oval, others elon- 
gated, with caudate prolongations. The cells are generally granular, and 
possess from two to three or more nuclei, much larger than the normal 
nuclei of these cells. In some instances the ‘‘ swallow’s-nest” arrange- 
ment may be observed. 

If no ulcer is present, a section for microscopical examination may be 
removed from the indurated mass. 

Operation.—The method of procedure must be determined by the 
extent of the organ to be removed. If the induration is confined to the 
tip, and does not extend more than one inch behind this point, the line 
of section should be at or near the center of the tongue. It should al- 
ways be well away from the disease. An inch from the nearest indura- 
tion will be safer than to allow the line of section to approach the neo- 
plasm in order to save more of the tongue. When the lateral aspect of 
the anterior half is involved, the line of section need not pass at right 
angles to the axis of the organ, but may curve around parallel with the 
limit of induration at a sufficient distance from it. In this way the an- 
terior portion of the opposite half may be, in part, preserved. If the 
floor of the mouth is infiltrated, it should be dissected from its attach- 
ments to the jaw, and the diseased part removed with the tongue. If 
the disease extends to the middle of the tongue, and involves its entire 
width, the organ should be removed at its base, and the floor of the 
mouth thoroughly cleared of all suspicious tissue. The lymphatics in 
the middle line below the symphysis menti, in the submaxillary region, 
and down the neck, should be examined and removed if metastasis has 
occurred. 

When the floor of the mouth, together with the anterior two thirds 
of the organ, are involved, and metastasis is evident in the deeper lym- 
phatics, the propriety of surgical interference is questionable. A cure 
is not probable, and the operation formidable and dangerous. The re- 
moval of the ulcerating portion may be done as a palliative measure. 

In general, chloroform is preferable. It is essential for the teeth to 
be held widely separated by the gag, and the lips held out of the way by 
flat, blunt retractors. 

When the tip of the tongue is to be removed the écraseur may be 
employed. It should be applied well posterior to the ulcer. Bleeding 
from the stump is controlled by forceps and silk ligatures. 


* “ Diseases of the Tongue,” Lea Brothers & Co., Philadelphia, 1885. 
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When a more extensive operation is required, the following method 
will be advisable: 

A strong silk thread should be passed through the sound tissues of 
the tongue near the end and intrusted to anassistant. It is to be used in 
lifting the organ as the dissection proceeds. The attachment along the 
lower jaw should first be divided with the scissors or knife and the tis. 
sues dissected up until the tongue can be lifted freely to a point at least 
one inch behind the induration. The écraseur loop should now be placed 
around the organ and the division made. Any bleeding points on the 
stump can be readily seized with the long-nosed narrow forceps and tied 
with silk ligatures. In the after-treatment no dressing is applied to the 
wound in the mouth. 

If, for any reason, more space is required in the ablation of this 
organ than can be obtained through the natural orifice, one of the fol- 
lowing procedures may be adopted : 

1. Gant’s incision through the cheek, from the angle of the mouth in 
the direction of the lobe of the ear as far as required (Fig. 613, a). This 
incision gives a full view of the lateral aspect of the tongue, and may be 
made upon both sides when the disease is bilateral and extends beyond 
the middle of the organ. The edges of the wound are afterward brought 
together by silk sutures. . 

2. Billroth employs a curved incision made parallel with the arch of 
the inferior maxilla below the symphysis (Fig. 614), dividing all the tis- 
sues on this line until the floor of the mouth is opened. 

3. Locher has lately devised an operation the incision in which is 
shown by the line d d e ¢ (Fig. 613). A preliminary tracheotomy is done 
and the pharynx stuffed with a 
carbolized sponge to which a string 
is attached. The excision extends 
along the anterior border of the 
sterno-mastoid muscle, from the 
level of the lobule of the ear to the 
level of the hyoid bone, along this 
bone to near the median line, and 
thence to the symphysis menti. 
The skin and platysma are turned 
up on the jaw, the lingual and fa- 
cial arteries and veins are tied as 
they are encountered, all enlarged 
glands are extirpated, and the 
muscles and floor of the mouth 
separated along the attachments 
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Fie. 618—Ineision of Gant and’ Kocher, (4 . i 
I neision Sea Kocher. (After to the lower jaw to any required 


extent. If the entire tongue is to 
be removed, the opposite lingual is also tied. Through this opening 
the tongue is drawn out, dissected from its anterior and lateral attach- 
ments, surrounded with the cautery loop and divided, or cut off with the 
écraseur or scissors. 
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In the after-treatment the trachea tube is left in place, and the phar- 
ynx, mouth, and wound filled with sponges dipped in a 5-per-cent car- 
polic-acid solution, the excess of the acid being washed off with water 
before the sponges are ap- 
plied. The wound is dressed 
twice a day, and liquid nour- 
ishment given at each change 
of the dressing. 

The operation of Kocher is 
objectionable on account of 
the extent of the dissection, 
the danger of submitting such 
a large wound to the proba- 
bility of septic infection from 
the mouth, and the complica- 
tion of tracheotomy, which 
lastoperation is not necessary. 

_ The free inspection of the tis- 
sues of the neck which it per- 
mits, and the command of the 
base of the tongue which it 

allows, are in its favor. 

The preliminary ligation of the lingual arteries prolongs the operation. 
The bleeding points can be readily secured, as the dissection is being 
made. 

The operations in which the organ is removed through the mouth are 
simpler, and require much less time in execution. Extreme cases only 
call for the operations of Gant, Billroth, or Kocher. 

The after-treatment consists in rinsing the mouth at frequent inter- 
vals with a warm solution of permanganate of potassa (gr. ss. to 3 j), 
anodynes to relieve pain, and generous liquid diet. 

Ranula.--This name is applied to certain tumors, cystic in character, 
which are situated immediately beneath the anterior and lateral portions 
of the tongue. Ranula is usually acquired, although it may be congeni- 
tal. The tumor is almost always single; occasionally there is one on 
either side of the organ. Commencing asa result of obstruction to the 
outlet of one of the subdivisions of the sublingual gland (rarely as a 
result of occlusion to one of the terminal ducts), it may grow, when left 
undisturbed, to great size, crowding the tongue out of its position, rising 
above the level of the teeth, and protruding through the muscles of the 
chin until it appears beneath the skin above the hyoid bone. 

The treatment is to evacuate the contents and dissect out the sac or 
_ Cause its obliteration by inflammatory adhesion. The Paquelin cautery 
18 the best instrument to employ in removal. Etherize the patient, in- 
troduce the gag, lift the tongue upward with the forceps, protect the 

lips and teeth by means of flat retractors, seize the wall of the cyst with a 

_ Mouse-tooth forceps, and with the platinum knife at a red heat dissect 


way the anterior wall. After the fluid escapes, dilate the cavity, and 
39 


Fie. 614.—Billroth’s incision. (After Butlin.) 
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make a thorough digital exploration of the sac. The cautery knife should 
now be carried slowly back to the deepest portions, searing all sides of 
the cyst wall. The wound should be well packed with a single piece of 
iodoformized gauze. The after-treatment consists in changing the pack- 
ing every twenty-four to forty-eight hours, and at each dressing irrigat- 
ing the cavity with 1-to-2,000 sublimate solution. 

If the Paquelin thermo-cautery is not convenient, seize the cyst wall 
with the forceps and dissect it out with curved, blunt scissors. Pack the 
wound firmly with iodoformized gauze, as above. Hemorrhage may be 
controlled as directed in wounds of the tongue. 

Tongue-tie.—When the freenum extends an unusual distance toward 
the tip of the tongue, or is so narrow that it checks the free move- 
ments of this organ, it should be divided in the following manner: Seize 
the tip of the tongue with a dry towel, carry it upward so as to put 
the bridle on the stretch, and, with a curved scissors, divide the fre- 
num from one eighth to one quarter of an inch nearer to the floor of 
the mouth than to the surface of the tongue. This precaution is neces- 
sary to avoid wounding the ranine vessels. The gag may be used if re- 
quired. 

A congenital defect, very rarely observed, is the adhesion of the 
tongue to the floor of the mouth. The adhesions should be broken 
up at birth, and the operation repeated daily until free mobility is se- 
cured. 

Equally rare is the bifid or snake tongue, which results from arrest of 
development or failure of union of the two halves from which this organ 
is formed. The edges should be pared, and the two halves united in the 
median line by sutures. 

Tonsils.—Acute tonsillitis is of very frequent occurrence, causing, 
in a varying degree, pain, difficulty of deglutition, and interference with 
phonation, deglutition, and respiration. 

The pathology of this affection consists in dilatation of the blood 
and lymph vessels, emigration of leucocytes, and proliferation of the 
connective tissue and other cell elements of the tonsil. The gland rapidly 
enlarges, producing great tension of the pillars of the fauces, and projects 
toward the median line, at times filling the pharynx and crowding the 
velum upward and backward. 

Acute tonsillitis may end in resolution, the gland rapidly diminishing 
to its normal size, or in ulceration or suppuration (abscess), or the acute 
process may subside into a chronic form of inflammation, which induces 
permanent hypertrophy of the organ. 

The local treatment of acute tonsillitis consists in the application of 
hot water as a gargle, and scarification of these organs when the tension 
is sufficient to produce great pain. The internal administration of aco- 
nite tincture and quinine is highly recommended. 

Abscess of the tonsil should be opened as soon as its presence is de- 
tected. The discharge of pus always brings great relief. If the symp- 
toms lead to the suspicion of pus, exploration with the hypodermic asp 
rator needle should be made to determine the diagnosis. The internal 
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carotid artery and jugular vein are well back from the tonsil, on a level 
with the posterior wall of the pharynx. 

The object in operating early is to prevent cedema of the glottis, 
which may occur when the abscess is large or situated behind the body 
of the tonsil. A more re- : 
mote danger is rupture 
of the abscess during 
sleep, and escape of the 
contents into the larynx. 

Chronic hypertrophy of the tonsils should be treated 
by partial excision, repeated as often as may be deemed 
necessary. The presence of these enlarged organs forces 
the patient to breathe through the mouth, a habit which 
often induces a catarrhal condition of the mucous mem- 
brane lining the respiratory tract. The follicles of the 
tonsils discharge a dirty, cheesy secretion, which at times 
becomes retained in the gland and undergoes calcification. Calculi one 
fourth of an inch in diameter have been removed from this organ. 

Tonsillotomy.—Excision of the tonsils is an operation practically free 
from danger. In children who can not control themselves, anesthesia 
should be used, the gag introduced, and the tongue depressed by an 
assistant. The operator seizes the exposed portion of the organ with a 
long mouse-tooth forceps or a tenaculum, pulls it slightly toward the 
median line, and with a long-handled pair of scissors, curved on the flat, 


Fic. 615.—Mackenzie’s tonsillotome. 


Fig. 616.—Tiemann & Co.’s tonsillotome. 


clips off from one third to one half the tonsil. 
A sponge, fixed in a holder, dipped in ice 
water and pressed on to the bleeding surface, 
will arrest the heemorrhage. 

In adults local anesthesia may be insured 
by cocaine hydrochlorate, and the operation 
performed as above, with much greater facil- 
ity, since the intelligent co-operation of the 
patient is of great value. If the long scissors can not be had, a long, 
curved, probe-pointed bistoury may be used instead. The tonsil is 
lifted from its bed by a tenaculum, and the knife carried through as 

above, 

Varions tonsillotomes have been introduced, and for some cases are 
very useful, but for simplicity and general application the instruments 
above selected will answer all purposes. Among the best of the tonsil- 
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lotomes is that of Mackenzie (Fig. 615), and Tiemann’s instrument (Fig. 
616). 

The tonsil is also occasionally the seat of malignant neoplasms, as 
sarcoma and carcinoma, while cystic tumors, fibroma, and lymphoma are 
among the benign new formations which attack this gland. They re- 
quire early and thorough excision in all cases. 

When this organ is the seat of inoperable sarcoma the inoculations 
with the toxines of erysipelas or the mixed products of the bacillus pro- 
digiosus and Fehleisen’s coccus are permissible. 


CHAPTER XIX. 


THE NECK. 


Wounds.—W ounds of the neck may prove rapidly fatal from heemor- 
rhage inducing syncope ; from hemorrhage into the trachea, causing fatal 
asphyxia ; from the entrance of air into the veins; or from injury to the 
cord, at or near the medulla. Death from sepsis may occur as a more 
or less remote sequence of a wound in this region. 

Treatment.—The immediate indications are to arrest hemorrhage at 
once, and prevent asphyxia, or the admission of air into the veins. 
Hemorrhage should be controlled by pressure directly in the wound, 
until the injured vessels can be secured by the ligature. The entrance 
of air into the veins must be carefully prevented, by constant pressure 
on the cardiac side of the lesion, until the forceps have been successfully 
applied on the bleeding point. 

When the wound is incised or lacerated, and is above the hyoid bone 
and has severed the hyoid muscles, in addition to the prevention of 
hemorrhage into the larynx the tongue must be drawn forward, for 
when these muscles are divided it falls back upon the glottis, and may 
occlude the larynx. If the trachea is opened, the edges of the wound 
should be held apart with tenacula, the head dropped over the end 
of a table, any ,clots removed, and artificial respiration practiced by 
Sylvester’s method. When the pneumogastric, hypoglossal, or other 
important nerves have been divided, the ends should be brought 
together by a delicate silk suture. It is also advisable to unite the 
ends of divided muscles by sutures. An incised wound of the cesopha- 
gus should be closed immediately. Lacerated wounds of this tube 
should be allowed to close by granulation. Difficulty in deglutition fol- 
lows severe wounds of the throat, not infrequently necessitating the 
introduction of liquid food through the cesophageal tube, or feeding by 
the rectum. 

) Punctured wounds of the neck should be dressed antiseptically, and 
| compression employed to arrest hemorrhage. If this does not succeed, 
the ligature should be applied. 

Gunshot wounds should be treated in practically the same manner. 
Missiles of small caliber deeply lodged should be left alone, since they 
usnally become encapsuled and remain harmless. When superficial and 
readily detected, they should be extracted by the forceps. In the effort 
to locate a bullet it is always important to place the parts in about the 
Same position as at the time when the missile penetrated. If this is not 
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done, the muscles and fascia become displaced, and the track of the 
wound obstructed. Gunshot wounds traversing the outer lateral and 
superficial posterior regions of the neck are not, as a rule, dangerous. If 
the vertebral column is involved, the prognosis becomes grave. <A mis- 
sile traversing the tissues of the neck laterally, and in front of the ver- 
tebral column, is apt to inflict fatal injury. 

Abscess.—Abscess of the neck occurs most frequently in children. It 
is met with in infective adenitis, or periadenitis, tonsillitis, and in caries 
of the upper cervical vertebrae, or base of the skull (retro-pharyngeal . 
abscess). Collections of pus in the upper cervical regions, and in the 
superticial portions of the root of the neck, tend to become encapsuled, 
or may open ultimately through the integument. Retro-pharyngeal 
abscess, if left alone, not infrequently travels downward along the deep 
fascia of the neck, and may open into the mediastinum. 

The diagnosis of abscess in the neck, from the various tumors which — 
are found in this region, depends upon the febrile movement present 
in abscess, the acute and persistent character of the pain, and fluctu- 
ation. The value of exploration, with an aspirator needle large enough 
to carry pus, should not be lost sight of in the effort to arrive at a posi- 
tive diagnosis. 

The treatment is evacuation, either by the method of aspiration and 
hyperdistention already given, or by puncture or incision, and free 
drainage. When the abscess is situated in a portion of the neck rich in 
vessels, it should be opened by cutting carefully down upon it, so that 
any hemorrhage encountered may be immediately and readily con- 
trolled. If a puncture is determined upon, the knife should be intro- 
duced in the part farthest from the vessels, and along the aspirator or 
exploring needle as a guide. As soon as the sac is entered by the instru- 
ment it is withdrawn and a dull-pointed dressing forceps, tightly closed, 
is carried into the abscess, when, by forcible separation of the jaws, the 
puncture is enlarged. 

The finger may now be introduced, or, if this can not be done, the 
forceps will indicate the size and most dependent portion of the sac. If 
the first opening has not been made at the lowest part of the abscess, or 
is not so situated that thorough drainage is secured, it should be enlarged 
so as to extend this far, or a counter-opening made by boring through 
with the forceps until the skin is distended over the point of the instru- 
ment, when it can be safely incised. Drainage should be maintained, 
and the cavity irrigated with 1-to-3,000 sublimate solution. 

The diagnosis of retro-pharyngeal abscess depends upon the follow- 
ing symptoms: Pain, a feeling of soreness and stiffness in the neck, 
swelling, with protrusion of the posterior wall of the pharynx if the dis- 
ease is high up, interference with deglutition and respiration, In the 
earlier stages all of these symptoms will not be present, but as soon as 
this dangerous condition is suspected an effort should be made to locate 
the abscess by palpation and aspiration. 

In evacuating the pus an incision should be made in the pharynx, a 
near the median line as possible. When a large quantity of fluid 1s 
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present the head should be inclined downward as the incision is made, 
so that the contents of the abscess may not gravitate into the larynx. 
This danger may be obviated by partially emptying the sac by the aspi- 
rator before the incision is made. When the sac extends low down the 
neck it should be entered and drained from below. Deep retro-pharyn- 

- geal abscess may be reached, as a rule, by the incision and dissection laid 
down in the operation of wsophagotomy. 

Phlegmon of the neck demands free incision in all cases, when such 
incision does not encroach upon the important organs of this region. 

Tumors of the Neck—Solid and Cystic—Lymphoma.—Pathological 
changes in the lymphatics of the neck account for the large majority of 
swellings in this region. Lymphoma of the neck may be solid or cystic, 
benign or malignant. 

Tumors of the cervical glands may comprise simple lymphoma, the 
result of hypertrophy and hyperplasia ; tubercular lymphoma, lympho- 
sarcoma, and lymphangiectasis. 

Tubercular lymphoma occurs most frequently in the submaxillary 
and upper carotid triangle, and next in order of frequency along the 
line of the great vessels beneath the mastoideus, and lastly in the sub- 
clavian region. In some instances these tumors attain enormous pro- 
portions, filling in the neck to the level of the lower jaw and clavicle, 
and, if not removed, produce annoying pressure upon the respiratory 
apparatns or the cesophagus. They should be removed by opera- 
tion at the earliest possible moment if a cure is to be effected. When 
left until they are of considerable size and numerous the prognosis 
even after thorough operation is unfavorable, since the infection in 
these cases will have passed already into the mediastinal and bronchial 
glands. 

Excision is not indicated in the rare cases of lymphoma of the neck 
known as Billroth’s disease. The local injection and internal adminis- 
tration of Fowler’s solution is the proper treatment, the details of which 
are given elsewhere. 

Fatty tumors are apt to occur upon the posterior aspect of the neck, 
and occasionally in the clavicular region. They are comparatively rare 
in the anterior and upper triangles. 

Cystic Tumors.—Cysts of the neck are congenital and acquired. 

Congenital cysts are rare. The form most frequently observed is that 
already mentioned as a dilatation and hypertrophy of the lymphatic ves- 
sels (lymphangiectasis). They are usually multilocular, and may extend 
deeply and, at times, assume enormous proportions. 

Branchial cysts are occasionally met with as a congenital variety. 
They usually open somewhere near the middle line below the chin and 
about the thyroid cartilage, and discharge a small quantity of clear or 
slightly purulent fluid. The orifice occasionally becomes occluded, but 
again opens when a sufficient amount of fluid has accumulated. They 
can not be cured unless deep dissection follows them carefully to their 

| connection with the tissues near the hyoid bone and base of the tongue. 
t This may be done without difficulty, as the duct-wall is thickened and 
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cartilaginous to the touch. It may readily be seen by keeping the 
wound dry. 

Acquired cysts are seen chiefly along the line of the mastoid muscles, 
having a tendency to occur in the neighborhood of the parotid gland, 
less frequently in the subclavian triangle. 

Cysts resulting from extravasations of blood may also occur here, and 
occasionally distention of the bursee in the thyro-hyoid region produces 
cystic tumors. They require thorough and careful dissection to secure 
the removal of the entire cyst-wall. 

Thyroid Body.—Hypertrophy or hyperplasia of this organ may be 
partial or complete. All, or a part, of one lateral lobe is usually af- 
fected ; less frequently the isthmus is alone involved. The offshoots of 
this body which are met with at times near the hyoid bone, near the 
inner edge of the sterno-mastoid muscle, and occasionally dipping down 
behind the cesophagus, may also become enlarged. (Goitre, or bronchocele, 
attacks females more often than males. No climate or condition of living 
affords a positive immunity from this disease, although in certain locali- 
ties, as in the valleys of Switzerland, it is frequently met with. The 
cause of goitre is unknown. It is prone to occur in those whose sur- 
roundings are damp and unwholesome and among the poorly fed. The 
influence of heredity is recognized in the occurrence of this disease in the 
children of patients affected with bronchocele. 

A goitre may be solid or cystic. In solid goitre the enlargement may 
be caused by a general hypertrophy of the normal elements which com- 
pose this body, or some of these elements may undergo proliferation 
and increase at the expense of the others. When the tumor is hard and 
tense, it is called fibrous goitre, and in this form the chief pathological 
change is an increase in the connective-tissue elements of the stroma. 

In cystic goitre the tumor is caused by the accumulation of a dark- 
brown fluid within the substance of the organ. There may be one or 
more separate collections of fluid, although a multilocular arrangement 
is most common. 

The diagnosis of goitre is not difficult. The presence of a tumor in 
the region of the thyroid body, usually unilateral, occasionally bilateral, 
moving with the trachea in the act of deglutition, capable of very percep- 
tible enlargement during coughing or any prolonged and violent expira- 

tory effort, are symptoms which point quite clearly to bronchocele. As 

to determining the character of the tumor, one must depend upon pal- 
pation in great part, and also upon exploration with the aspirator. Fi- 
brous goitre is dense, hard, very slightly elastic, often presenting irregu- 
larities in surface. Cystic bronchocele is round, smooth, elastic, movable, 
and, even when the capsule is greatly distended, fluctuation is percepti- 
ble. The use of the exploring needle, and the withdrawal of a portion 
of the fluid contents for microscopical examination, is important in diag- 
nosis. 

The fluid from a cystic goitre varies in color from amber to dark 
brown and almost black. Under the microscope crystals of cholesterin, 
crenated red blood-corpuscles, large compound granular cells, leuco- 
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cytes, ete., are seen. The characteristic contents of hydatid cysts are 
easily recognized and excluded. Fibro-cystic, or mixed goitres, possess 
some of the characteristics of both the foregoing varieties. The feeling 
of solidity is not so great as in the fibrous, and is less elastic and with 
a less appreciable sense of fluctuation than in cystic bronchocele. 

Sarcoma and carcinoma of this organ are hard, solid tumors of rapid 
development, steadily increasing in size, and in their growth binding 
the invaded organ to the integument, muscles, and fascia of the neck. 
Abscess would have a previous history of inflammation, pain, and febrile 
movement. Anewrism of the carotid appears usually to the outer side 
of the thyroid region, and presents the symptoms of expansion with 
the heart’s systole, the aneurismal thrill and murmur, all of which symp- 
toms disappear after pressure upon the artery on the cardiac side of the 
tumor. 

The diagnosis of other cervical tumors may be considered here. Tu- 
bercular lymphomata are recognized by their anatomical locations, and 
by their slow process of development. 

In many instances these tumors of the glands remain quiet for a 
variable period, when pyogenic infection occurs, with the formation of 
acute abscess. They are found most frequently along the lower border 
of the inferior maxilla in the lower carotid region, along the under sur- 
face and posterior border of the sterno-mastoid muscle, and in the sub- 
clavian triangle. 

Metastatic lymphoma, secondary to epithelioma or other malignant 
disease of the face, will be recognized by the history of the case. Lym- 
pho-sarcoma of the neck is, in its earlier stages of development, with 
difficulty differentiated from simple adenoma. It grows, however, with 
much greater rapidity, and, by its tendency to become fixed to the sur- 
rounding tissue, suggests its malignant nature. Itis most usually located. 
about the center of the neck end beneath the sterno-mastoid muscle. 

Treatment.—Cystic goitre does not yield to constitutional measures. 
Solid tumors should be treated by the administration of full doses of 
potassium iodide. If marked diminution in the size of the tumor does 
not follow within the first few weeks of this treatment it should be dis- 
continued. 

Bronchocele, either solid or cystic, which is small in size and not per- 
ceptibly increasing, does not demand surgical interference. Such tumors 
Should be kept under observation, and if at any time there is a marked 
increase in size operative interference is called for, before the mass has 
assumed such proportions that its removal involves considerable danger 
to life. According to Kocher, another contra-indication to surgical inter- 
ference is the presence of a goitre involving the entire organ, since—al- 

though the operation may be recovered from—death results in from one 
to two years, from the development of a strumous condition not unlike 
that known as myxcedema. Physiological experiments have shown that 
alike condition results from the total extirpation of the thyroid body in 
animals. When complete extirpation is made the patient should be 
given thyroid extract in proper doses. 
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Another contra-indication is calcareous degeneration of a considerable 
portion of the mass, causing a condition of friability in the vessels which 
renders their deligation unsafe. 

Operation—Cystic Goitre.—Make a perpendicular incision, about 
three inches in length, over the center of the tumor. Divide the integn- 
ment, fascia, and intervening muscles down to the sac. Upon approach- 
ing this, the dissection should be carried on between two anatomical for- 
ceps, lifting only a thin bit of tissue at each grasp of the instruments, 
and looking closely for any vessels which may run upon or through the 
anterior wall of the tumor. When the wall is reached it should be 
divided in the same manner, and, upon the escape of the contents through 
the opening, this should be enlarged by introducing the dressing forceps 
and dilating. The opening in the wall should be about one inch long, 
A continuous catgut suture should be carried through the integument, 
stitching this to the edges of the sac. The cyst should now be well irri- 
gated with boric-acid solution, and rubber drainage tubes introduced, 
one into the deepest and another in the upper portion of the sac. A 
loose aseptic dressing should be applied. The indications for changing 
the dressing are hemorrhage, rise in temperature above 103°, and for 
purposes of cleanliness. In two of my cases in which large cysts were 
evacuated there was considerable febrile movement for the first week 
after the operation. As the cyst becomes filled with granulation tissue, 
the tubes should be gradually shortened. 

In the removal of a solid unilateral goitre, a crucial ineision is prefer- 
able. This should be very free, in order to give a full view of the wound. 
The dissection should expose the entire anterior surface of the mass be- 
fore attempting to get beneath it at any point. Care must be taken not 
to tear or incise the substance of the tumor, since it bleeds profusely, and 
is often so friable that it will not hold a ligature. The object of the oper- 
ator should be to get into the capsule of the tumor. Working with the 
dry dissector between this and the surface of the neoplasm much bleed- 
ing may be avoided. Whenever a vessel is seen in the track of the dis- 
section, it should be seized in two places with the forceps (the narrow- 
jawed instrument is preferable), divided between them, and each end 
tied with stout catgut. 

In lifting the tumor the operator should work along the outer side, 
and pass under the mass from this aspect. In this way the superior and 
inferior thyroid vessels may be ligatured in the earlier stages of the 
operation, and the chief source of bleeding controlled. The presence of 
the recurrent laryngeal nerves, as they pass upward on either side, in the 
Space between the trachea and esophagus, should not be forgotten. 
By keeping close to the capsule of the tumor the least risk will be 
incurred. The veins passing into the mass are at times of great size, 
and the walls of those in the tumor are in some cases very friable, caus- 
ing much annoyance and delay, in repeatedly breaking down under the 
ligature and recurring hemorrhage. In one of my cases the internal 
jugular vein was involved in’the mass to such an extent that it was 
necessary to tie this vessel above and below, and divide it. When all of 
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the tumor is free, except the isthmus, this should be surrounded with a 
small elastic ligature, and divided. The edges of the wound are now 
closed with catgut, the drainage tube and rubber ligature brought out at 
the most dependent portion of the incision, and a sterile dressing applied. 
The ligature comes away by drawing upon it about the eighth day. 

The prognosis from this operation is favorable in a large majority 
of cases. It only becomes grave in the larger tumors, and the chief ele- 
ment of gravity here is the exhausted condition of the patient, resulting 
from pressure of the mass. It must, however, be classed among the more 
formidable operations, although modern surgery has greatly reduced the 
death rate. 

In the removal of double goitres, if the two tumors are of large size, the 
two operations may be done with an interval of two or three weeks, should 
the first operation be unavoidably prolonged. In the double simultane- 
ous operation, the better incision is that of Kocher, whose magnificent 
achievements in thyroidectomy leave him unquestionably the first of 
surgeons in this field. It is Y-shaped, the oblique prongs running from 
below the ear on either side and uniting at the most convenient point 
near the pomum Adami in the middle line. Thence a single median 
incision extends down to and somewhat beyond the sternal notch. Re- 
flecting the flaps, the masses are well exposed. The intra-capsular dis- 
section should now be continued as just described. 

Hydatid cysts are in very rare instances met with in this organ. 
They should be treated by incision and drainage, as laid down in the 
management of cystic goitre. When the tumor is of small size (two 
inches or less in diameter), aspiration and hyperdistention with boric- 
acid solution may be tried. The fluid should be at once withdrawn and 
compression maintained for several davs. 

In carcinoma and sarcoma of this body, complete thyroidectomy is 
demanded. 

Haophthalmic Goitre—Basedow’s or Graves’s Disease.—In this dis- 
ease the thyroid body is increased in size, chiefly due to the dilatation 
of the arteries and veins in its substance. There isa varying degree of 
hyperplasia of the glandular substance and the connective-tissue stroma. 
This condition is accompanied by violent chronic palpitation of the heart 
and protrusion of the eyeballs. The cause of this disease is not known. 
It is generally considered to be a nervous disorder. It is met with in 
women about twice as often asin men. After death the heart is found 
to be hypertrophied and dilated. The size of the thyroid tumor is 
greatly diminished after death, and the exophthalmos disappears. This 
form of goitre is rarely amenable to surgical treatment. 

In the medical treatment of exophthalmic goitre the galvanic current 
directed to the sympathetic ganglia of the neck is highly recommended. 
The direct current is employed, one electrode being placed over the 
Spines of the cervical vertebrae, while the other is passed over the en- 
larged thyroid from the sternum to the lower jaw.* This treatment 


* Dr. Doughty, of Augusta, Ga., has met with gratifying results in this method of treatment. 
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should be supplemented by tonics, thyroid extract, out-of-door life, at- 
tention to increased nutrition of the tissues, and abstention from all yvio- 
lent exercise or excitement. 


THE LARYNX AND TRACHEA. 


The operations upon these organs in the neck are thyrotomy, laryn- 
gotomy, laryngo-tracheotomy, tracheotomy, and exsection of the larynx 
or laryngectomy. 

Thyrotomy is indicated in the removal of neoplasms or foreign bodies 
from the larynx, which can not be reached through the mouth by the aid 
of the laryngoscope and forceps or snare. The patient should be placed 
upon the table, with the head well depressed. Make a perpendicular 
incision from near the center of the hyoid bone, in the median line 
of the pmmum Adami, as far down as the cricoid cartilage. The bleed- 
ing is thoroughly arrested, and the two wings of the thyroid carti- 
lage divided exactly in the angle of union. This should be done with 
great care, in order to avoid wounding the vocal bands, which are at- 
tached on either side of the median line, in front. If at this stage of the 
operation a tenaculum is inserted, on either side, the alee may be drawn 
apart, freely exposing the interior of the larynx. In closing the wound 
the cartilages are not included in the sutures, it being sufficient to bring 
the edges of the skin together. 

In laryngotomy the opening is made through the crico-thyroid mem- 
brane. It is indicated in edema of the glottis, obstruction of the larynx 
by new growths, foreign bodies, and exceptionally in rapid inflammatory 
swelling of the tonsils or pharynx, with occlusion of the larynx. 

When the emergency demands it, rapid laryngotomy may be per- 
formed as follows: Make a single incision from the notch in the upper 
margin of the thyroid cartilage, in the median line, to the lower edge of 
the cricoid ring, then turn the knife edge upward and thrust the point 
through the crico-thyroid membrane. A hook should now be quickly 
inserted on either side, and the edges of the wound separated. Traction 
not only opens the wound in the membrane to admit the air more freely, 
but it also arrests the bleeding. When tenacula can not be had, a fair 
substitute may be extemporized from wire, or 
the ordinary metal hairpin. The opening in 
the membrane may be enlarged by a transverse 
incision when necessary. 

When expedition is not urgent, the bleed- 
ing from the wound in the integument should 


‘. | be arrested before the opening into the larynx 
cl is made. 
Fic. 617.—Double traches I a hay 

Oe ee sy ae eye If it is necessary to keep the wound open, a 


silver trachea canula (Fig. 617) should be in- 
serted. This instrument is secured by a tape tied around the neck. 
When it becomes obstructed, the inner canula should be withdrawn, 
cleansed, and reinserted, and, if necessary, the larger tube remaining 10 
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the larynx should be brushed out with a small brush or mop. When 
this instrument is worn it should be carefully watched, as long as any: 
danger of its becoming obstructed exists. It may be worn indefinitely 
in cases of permanent laryngeal stenosis. 

Laryngotomy without a Tube.—When a canula is not at hand, a 
needle, armed with fine, strong silk, should be passed, on either side, 
through the integument and cricoid membrane, brought out through the 
opening in the larynx, and the suture tied. It is best to employ two 
sutures in each side of the wound. These may be tied behind the neck, 
or attached to bits of adhesive plaster and fastened to the integument, so 
as to keep the wound open. A strip of plaster should be laid on each 
side of the wound, to prevent the thread from cutting into the integu- 
ment. 

Laryngo-tracheotomy (an operation rarely performed) consists in 
extending the incision of laryngotomy through the cricoid cartilage, and 
the upper one or two rings of the trachea. 

Tracheotomy is more frequently done than either of the operations 
just given. The trachea may be opened (1) above the isthmus of the 
thyroid body, the upper three or four rings being divided ; (2) the 
isthmus may be tied with a double ligature, divided, and the trachea 
opened beneath it ; (8) the opening into the tube may be altogether be- 
low the isthmus. 

It will rarely be found necessary to divide the isthmus. The opera- 
tion above the isthmus is simpler, and should be preferred in all cases 
where the obstruction is in the larynx. For the removal of a foreign 
body lodged in the bifurcation of the trachea, or in either bronchus, the 
lower procedure should be adopted. This operation should also be pre- 
ferred in diphtheritic croup when all other measures have failed. The 
results achieved with the laryngeal tube of Dr. O’Dwyer, of New York, 
justifies a faithful trial with this instrument before resorting to the for- 
midable operation of tracheotomy in diphtheritic croup. 


High Operation.—-Place the patient on the back, in such a position 
that the head falls well over the end of the table. If an anesthetic is 
not given, one assistant should hold the extremities immovable, while a 
second steadies the head. The operator should stand to the patient’s 
tight, facing the light. It is important that the head be held so that 
the nose and symphysis menti will be directly in line with the inter- 
clavicular notch and umbilicus, for if this precaution is not taken the 
trachea may be displaced, an accident which might lead to great annoy- 
ance, especially in children, in whom this tube is always very small. 
The incision should be exactly in the median line, commencing at the 
center of the thyroid cartilage and extending downward one inch and a 
half, or more if necessary. The edges of the wound should be separated 
by retractors, and the incision continued down to the tube. All bleed- 
ing should be arrested by the forceps and ligature before the trachea is 
opened, for fear of suffocation from the entrance of blood. 

In some subjects it will be found that the isthmus of the thyroid body 
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is situated so high that an opening sufficiently long can not be made 
without displacing it downward. ‘This may be done by dividing with 
the curved scissors the muscular and ligamentous bands which are at- 
tached to the isthmus below, and the hyoid bone and thyroid cartilage 
above. This section should be made on either side of the incision, Oppo- 
site the first ring of the trachea. After all bleeding has ceased, the knife 
should be carried into the trachea with the edge directed upward, and 
the two or three upper rings divided. 

Low Operation.—The incision through the integument extends from 
the cricoid cartilage to the level of the inter-clavicular notch. Separate 
the sterno-thyroid muscles in the median line, and carry the dissection 
carefully down to the trachea, avoiding the isthmus of the thyroid body 
and the inferior thyroid vein, a branch of which is in front of this tube, 
The anterior jugular vein occasionally is in the median line. Any of 
these vessels coming within the line of incision should be secured with 
a double ligature before being divided. The trachea will be found deep- 
ly situated, and should be incised through four or five rings, in the same 
manner as advised in the preceding operation. If a trachea tube is not at 
hand, the operation may be completed, as advised in laryngotomy, with- 
out a tube. 


FoREIGN BoDIES IN THE LARYNX, TRACHEA, AND BRONCHI. 


Foreign bodies in the respiratory tract are, in almost all instances, 
introduced by way of the larynx, into which they may fall by gravity 
or be drawn in by the suction force of the inspiratory effort. Occasion- 
ally they enter directly from without, as in stab or gunshot wounds, or 
may make their way in from the cesophagus bys perforation or from the 
rupture of an aneurism or abscess. Pieces of coin, buttons, teeth, seeds, 
threads, pins, blow-gun darts, shot, particles of food, ete., are among the 
most frequent substances lodged in the air passages. a foreign body 
may lodge just behind the epiglottis, across the rima glottidis, in the 
ventricle between the true and false bands, between the vocal cords, or, 
passing these, it may descend into the teicher or bronchus. If it bea 
solid and smooth body, it will pass into the bronchus and continue to 
descend until the smaller diameter of the tube arrests its progress. Any 
substance with projecting, sharp edges, or long and pointed, as a pin or 
fish bone, may become lodged across the windpipe at any point. 

The symptoms of a foreign body in the air passages are immediate 
and remote. Strangulation, cough, and cyanosis immediately after the 
escape of any substance backward from the mouth or nose, or matter 
which has been regurgitated from the stomach, always suggest the en- 
trance of foreign matter into the larynx or trachea. In some cases 
death ensues almost instantly from asphyxia. In others the symptoms 
of strangulation last for a few: moments and then disappear, leading 
the patient or attendant to believe that the foreign body has been 
coughed out or swallowed. The momentary cyanosis and strangulation 
are caused by spasm of the laryngeal muscles, induced by direct irrita- 
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tion from the foreign body. As soon as these relax a forcible inspira- 
tory effort may carry the substance downward to the trachea or bronchus, 
or the expiratory cough may have discharged it into the mouth. In any 
event, the symptoms of asphyxia disappear unless the offending sub- 
stance is so large that, even when sucked into the trachea, it completely 
occludes this tube. The remote symptoms of foreign bodies in the air 
passages are chiefly inflammatory. Traumatic trachitis, bronchitis, 
pneumonia, gangrene, and abscess may ensue. Abscess and gangrene 
are rare. Bronchitis is inevitable, and localized or lobar pneumonia is 
not infrequent. 

The diagnosis may be determined by inspection, palpation (either 
direct or intermediate), and by auscultation, together with a due regard 
for the sensations experienced by the patient. Inspection is only possible 
with the laryngoscope. Direct palpation is only possible when the sub- 
stance is lodged in the larynx, since the tip of the finger can not be car- 
ried beyond this point. 

Auscultation is of great aid to diagnosis, especially when the body 
has passed deep into the respiratory tract. Diminution or absence of 
the normal vesicular murmur over one entire lung indicates the partial 
or complete occlusion of one primary bronchus by the foreign body. 
If this interference is limited to only a portion of the lung, the indi- 
cation is that the body has passed into one of the subdivisions of the 
bronchus. 

The compensatory increase of the normal vesicular respiration in the 
opposite lung will be proportioned to the interference with the fune- 
tion of the affected side. When a narrow body becomes lodged in the 
trachea or bronchus, its presence is indicated by a sibilant or hissing 
sound, heard with greatest intensity over the point of lodgment, and 
carried upward and downward with the expiratory or inspiratory move- 
ment, 

The presence of pain persisting in a given locality points to the seat 
of lodgment of the foreign substance. Persistent spasm of the larynx 
until tolerance is acquired suggests lodgment in the ventricle of this 
organ. 

Treatment.—The immediate indication is the prevention of fatal as- 
phyxia, and this may require rapid laryngotomy or tracheotomy, and, 
in exceptional instances, the resuscitation of the patient by the method 
of Sylvester. As soon as this danger is obviated, the removal of the 
foreign body may be undertaken. It is well to remember that in a few 
instances symptoms of asphyxia have been produced from the epiglottis 
having been drawn into the rima glottidis by a powerful inspiratory 
effort. 

When fatal asphyxia is not threatened, no immediate operation is 
indicated. The patient should be turned head downward and vio- 
lently shaken, and at the same time made to cough or sneeze. If the 
substance is smooth or heavy, it may be dislodged and expelled in this 
manner. 

If this procedure is unsuccessful, the question of operative interfer- 
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ence should be considered. If the body can be located in the larynx, it 
can readily be removed by the operation of thyrotomy if the patient is a 
child, or by laryngotomy and the introduction of the little finger into 
the organ through the wound in the adult, pushing the offending sub- 
stance upward into the pharynx. LEither of these procedures is prac- 
tically free from danger. When the foreign body has passed into the 
trachea or bronchi, the necessity for operative interference will depend 
upon its size, shape, and location. If it is small, and produces no marked 
disturbance of respiration, and is deéply lodged, no effort should be 
made to remove it, for the following reasons: When small it is not apt 
to inflict serious damage; tracheotomy and the introduction of instru- 
ments into the respiratory tract are not without risk ; lastly, the uncer- 
tainty of finding or dislodging a small body should be taken into con- 
sideration. 

When, however, the character of the foreign body is such that its 
presence is a source of great danger to the patient, and it can not be re- 
moved without operation, surgical interference is demanded. The posi- 
tion for the patient is the same as for tracheotomy, and this operation 
should be done as low down as possible. When the trachea is opened, 
the little finger should be carried downward to the bifurcation in the 
hope of locating the body, and, if discovered, it should be grasped with a 
pair of forceps and removed. If it is not encountered below, the upper 
portion of the tube should be examined in the same way. If it can not 
be reached by the finger, the angular alligator forceps (Fig. 618) should 
be carried into the bronchial tubes, carefully regarding any arrest in the 
progress of the instrument. 

A solid or large body may be felt and seized without great difficulty. 
A small, light substance may be touched without any sense of resistance 
to the hand of the operator. If it can not be recognized, the point of 
the instrument should be carried into the bronchus in which the body is 
located, the jaws separated, and, while open, carried about half an inch 
farther in, and then closed and withdrawn in order to see if the object 
has been grasped. This manceuvre is repeated several times until the 
whole length of the bronchus has been searched. If the foreign body is 
not found, it will be judicious to search in the opposite bronchus, for it 
is possible for it to have been dislodged in the course of the exploration, 
and carried by the respiratory effort into the trachea and down into the 
other tube. If proper for- 
ceps can not be obtained, a 
loop of silver wire may be 
used. 

The exploration of the 
trachea should be done with 
great care not to inflict mn- 
necessary violence upon the mucous membrane. 

If the body is removed, the wound may be left to heal by granulation, 
simply closing it with adhesive strips, or, if the patient has borne the 
anesthetic well, it will, be better to stitch the trachea with catgut, and 
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Fie. 618.—Forceps for removing foreign bodies 
from the trachea and bronchi. 
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the edges of the wound separately with the same substance. If the object 
is not found, the tracheal wound should be kept open ‘by inserting a large 
trachea tube, or by sewing the tracheal rings to the edges of the divided 
integument and keeping the wound open be tying the strings behind the 
neck. 

Figs. 619 and 620 exactly represent an air-gun dart which was lodged 
in the right bronchus of a boy twelve years old, who came under my 
care in 1884.* In the’ act of filling 
his lungs to project the dart from the 
gun it was carried into the trachea. 
Spasm of the laryngeal muscles fol- 
lowed for a few moments, with marked 
cyanosis. After this there were no 
symptoms of disturbance beyond a 
slight cough. I performed tracheot- 
omy at the lowest point possible, 
‘dislodged the body by forceps carried 
into the bronchus, when it was ejected 
during a violent paroxysm of cough- — Fie. 619.—Dart, io 
ing. The wound was left to close by itemeftom Fig. 20. The same, 
granulation. 

When a foreign body is lodged deep in the lung and is producing 
dangerous septic inflammation of this organ, or the pleura, and is so 
situated that it can be reached by resection of one or more ribs, surgical 
interference may be entertained. 

Laryngectomy, or exsection of the larynx, although a formidable 
operation, is, under certain conditions, justifiable. It may be partial 
orcomplete. The gravity of the procedure may be estimated from the 
fact that over one third of all the cases have died within eight days of 
the operation. 

The conditions which justify this procedure are the invasion of this 
organ by malignant neoplasm, and, in rare instances, destructive chon- 
dritis, with infiltration and threatened occlusion of the respiratory 
tract. If, after a careful study of the case, the surgeon is convinced 
that there is a fair probability of relief from pain and prolongation of life 
by the removal of the diseased structures, greater than he would be 
likely to obtain by the palliative operation of tracheotomy, he is justi- 
fied in advising the operation. When the tissues about the larynx are 
widely infiltrated with the malignant neoplasm, the operation is not 
justifiable. 

Complete laryngectomy is performed as follows: Under chloroform 
harcosis an incision is made from above the hyoid bone in the median 
line over the pomuwm Adami and downward in the direction of the middle 
line of the manubrium. A transverse incision crosses this at the level of 
the coracoid cartilage, taking care not to wound the great vessels and im- 
portant structures lying on the side of the neck. A careful dissection is 


* “ New York Medical Journal,” November, 1884, p. 487. 
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made and all hemorrhage controlled as the operation proceeds. The 
wound should be perfectly dry when the division of the trachea is effected, 
After this is exposed and dissected free from the esophagus by the finger, 
a probe-pointed, curved bistoury should be carefully inserted between the 
cesophagus and the trachea at the point at which the windpipe is to be 
divided, and when everything is ready, a quick division of the trachea is 
made and the dissection completed from below upward. In this way no 
bleeding can escape into the respiratory tract. By placing the patient 
with the head considerably lower than the feet, I have done this opera- 
tion without the use of the Trendelenburg or any similar tube. In fact, 
this complicated apparatus is a hindrance rather than an aid to rapidity 
in this procedure. It is usually necessary to treat these wounds by the 
open method, closing only the angles of the incisions. Great after-care 
is essential in preventing the descent of saliva or ingested liquids into the 
trachea. When the operation does not of necessity demand the removal 
of a portion of the anterior wall of the cesophagus or that portion of the 
pharynx immediately below the tongue, and this is opened into the up-. 
per portion of the operative field, this part of the wound should be closed 
at once so that the patient may be able to swallow without the use of the 
stomach tube. The tube should be held in reserve in all cases for the 
purpose of feeding. It is always advisable to sew the integument either 
to the edges of the tracheal wound or to leave this projecting from the 
partially closed wound to prevent septic infiltration as well as to obviate 
the danger of emphysema. ; 

Partial laryngectomy is performed in the same general way as the 
complete operation. The value of morphine as an adjuvant in securing 
profound narcosis with the minimum of chloroform or ether can not be 
overestimated, especially in connection with this particular operation. 
In fact, it is possible to obtain complete anesthesia with this agent alone 
without chloroform or ether. In the case of a patient, sixty-two years of 
age, with epithelioma of the right half and the anterior portion of the 
Jeft half of the larynx, involving the vocal cords, I did an extirpation 
after the following method: A preliminary tracheotomy was done two 
weeks before the operation; I endeavored to administer chloroform 
through the trachea tube, but such was the irritability of the respiratory 
tract this had to be stopped. One fourth of a grain of morphine was in- 
jected under the skin, and twenty minutes later one sixteenth of a grain 
additional. Fifteen minutes after the second injection the patient was in 
a semiconscious condition and the anesthesia was quite apparent. The 
operation was begun by making a longitudinal incision running from 
above the hyoid bone down well over the larynx as far as the wound in 
the trachea. A crucial incision was made just over the pomum Adami, 
exposing the larynx. All bleeding points were secured as the dissection 
was made. The patient was unconscious and gave no evidence of feeling 
pain. About twenty minutes after the operation was begun another six- 
teenth of a grain of morphine was injected. In all seven eighths of a 
grain were used during the operation, which lasted an hour and thirty 
minutes. The entire right half of the thyroid and cricoid cartilages were 
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removed and the upper half of the left side back to the pharynx, includ- 
ing the vocal bands and muscles. The patient remained perfectly quiet 
during the operation, at no time felt any pain, and made a satisfactory 
recovery. I have employed this agent in a number of instances in other 
operations with very great satisfaction, always taking the precaution to 
have at hand, in hypodermic syringes, ready for use, the antidotes to 
opium narcosis—viz., atropine, caffeine, with strychine for heart stimula- 
tion when indicated. 

Neoplasms of the Larynx and Trachea.—Almost every form of new 
growth has been removed from the larynx. No portion of the organ is 
exempt. The symptoms are referable to the location of the neoplasm 
and to its size, and in a certain sense to its shape. Those situated upon 
the vocal bands are first noticed, on account of interference with the 
voice. A neoplasm may develop in the ventricle, and not be noticed 
until it encroaches upon the cords. Dyspnoea occurs earlier, when the 
tumor is situated upon the rima glottidis. 

Cough is not a prominent symptom, for the reason that the slow and 
progressive development of the neoplasm gradually accustoms the larynx 
to its presence. Spasmodic cough does, however, occur in pedunculated 
growths, which are moved to and fro as the air rushes in and out of the 
larynx. 

The diagnosis may be made from the symptoms detailed, but chiefly 
by palpation and the laryngoscope. The location is simple, but the dif- 
ferentiation as to the character of the growth is at times difficult. Papil- 
lomata are most frequently met with, and papilloma in the larynx pos- 
sesses the same general properties observed in these growths in more 
exposed quarters. They are most commonly found upon the vocal bands. 
The tumor may appear in the mirror as a single wart-like fungus, or 
pinkish-gray tuft upon the cords or laryngeal wall, or there may be sev- 
eral which fill a great part of the opening. The fibroid laryngeal polypi 
(fibromata) are chiefly pyriform, pedunculated, and smooth, in location 
and color resembling the papillomata. 

Enchondromata of the larynx, less frequently observed than the two 
preceding neoplasms, are developed from the cartilage proper of the 
larynx. They are usually seen in the vicinity of the crico-arytenoid 
articulation. Cystic tumors are rare. Occlusion of the duct of the sac- 
culus laryngis will lead to the appearance of a tumor in the ventricle, 
between the true and false bands. Other cysts may result from simple 
follicular occlusion. Telangiectasis, or angioma, is a still rarer form of 
laryngeal tumor. Carcinoma (epithelioma) is, unfortunately, not a rare 
disease of this organ. Sarcoma is very rarely met with. pithelioma of 
the larynx, in common with all malignant (as well as benign) neoplasms, 
occurs chiefly at the upper portions of the organ. 

The treatment of all forms of benign tumors of the larynx is their 
Tfemoval with the knife, scissors, the snare, or caustics. Removal of 
Malignant growths, to an extent sufficient to prevent recurrence, without 
4 total or partial laryngectomy, is rarely possible. Benign growths, 
especially the smaller new formations, may be removed best by chromic- 
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acid crystals directly applied at frequent sittings. A small pellet of 
cotton is attached to the end of the applicator, and a particle of chromic 
acid, of convenient size, is picked up on this and carried down to the 
tumor. The crystals adhere to the lint until they come in contact with a 
moist surface. In carrying the instrument through the mouth, care must 
be taken to avoid touching the mucous surfaces. Epithelioma in its 
‘early development may be successfully destroyed by this escharotie, 
The operator should take advantage of the anesthetic properties of 
cocaine to render the pharynx and larynx tolerant of manipulation. 
Nitrate of silver may also be used, but is inferior to chromic acid. 

Avulsion, or tearing away the neoplasm, is a useful and frequently 
employed method. For this purpose various forms of forceps have been 
used. Pedunculated tumors may be snared and cut away with the 
wire loop of Jarvis. Fibromata often adhere so tenaciously that they 
can not be torn away without damage to the larynx. Care should be 
taken to regulate the force so that injury to the vocal bands or the smaller 
cartilages may be avoided. 

The operation of thyrotom i Renton described—gives the best 
command of the cavity of this organ, and allows the more thorough and 
safe removal of the neoplasm. 

Neoplasms similar in character to those found in the larynx may 
occur in the trachea and bronchi. The location of the new growth may 
be determined from the physical signs. 

The treatment is strictly surgical, and involves physical exploration 
of the respiratory tract, with avulsion or excision of the growth, or the 
introduction of the trachea tube to prevent asphyxia. 


PHARYNX AND CHSOPHAGUS. 


Pharynz.--Neoplasm of the walls of this cavity are comparatively 
rare. They occur usually in the vault, and are attached to the mucous 
membrane, or periosteum, beneath the basilar process. The treatment 
consists in removal by the snare or galvano-cautery, or, if the tumor is 
of considerable size, by the knife. In some instances deligation of both 
external carotid arteries is advisable. In one instance I was compelled 
to do this to avoid almost fatal heemorrhage from a very vascular tumor 
of this region. Inoperable cases may be benefited by ligation of both 
external carotids. The method described in operations upon the upper 
jaw is, however, to be preferred. 

Foreign bodies are not infrequently lodged in this organ. They may 
be discovered by inspection with the pharyngoscope, or felt with the 
index finger. 

The treatment is removal by the aid of the mirror and curved forceps. 


CHSOPHAGUS. 


Rupture of the oesophagus, though several instances are recorded, is 
exceedingly rare. The accident occurs in forced efforts at deglutition 
after overdistention of the stomach. The symptoms are intense pain in 
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the region of the rupture—which is usually in the long axis of the tube 
and near the diaphragm—followed by rapid and fatal collapse. Vomit- 
ing does not occur, although the contents of the stomach may be emp- 
tied, in part, into the mediastinum. 

Foreign Bodies.—The lodgment of bodies in the cesophagus, result- 
ing in partial or complete occlusion, is of frequent occurrence. The 
symptoms depend in great part upon the character of the foreign sub- 
stance. A sharp and narrow body—as a bone, pin, needle, or splinter of 
wood—will produce pain at the seat of lodgment, but will allow the pas- 
sage of liquid and semi-solid ingesta. Soft, compressible particles of 
large size may completely occlude the tube, and cause pressure upon 
the trachea sufficient to induce marked asphyxia. The diagnosis must, 
in part, be based upon these symptoms and the history of the acci- 
dent. Pressure over the seat of lodgment of a sharp substance will ex- 


aggerate the sense of pain, while the inability to swallow liquids will 
indicate the complete occlusion of the tube. The introduction of the 
elastic cesophageal sound (Fig. 621) will demonstrate the presence of any 
occluding body. 

In order to introduce this instrument, lubricate it with the white of 
an egg, or glycerin, and cause the patient to throw the head back so as 
to bring the axis of the mouth and pharynx in line with that of the 
j@sophagus. Insert the bougie so that the point will glide over the 
root of the tongue and strike the posterior wall of the pharynx behind 
the larynx. The tongue should not be drawn out of the mouth. Spasm 
of the glottis will prevent the instrument passing into the larynx, 
while, if kept in the median line and pushed carefully down, it will 
pass into the cesophagus. 

The location of the foreign body will be indicated by stoppage of the 
‘sound. The prognosis is usually favorable when the occlusion is not 
complete. If the distention is great enough to interfere with respiration, 
the gravity of the accident is increased. Inflammation, abscess, and per- 
foration of the cesophagus may occur if the obstruction is not removed 
within the first few days. In a case seen in consultation in 1896, perfora- 
tion took place from the lodgment of a chicken bone about two inches 
above the cardiac orifice. Abscess and emphysema of the mediastinum 
ensued. Four days after the accident I made an incision at the upper 
margin of the sternum on the right side, entered the upper mediastinum, 
and gave vent to a quantity of exceedingly offensive gas. The pus was 
too deeply seated to escape through this incision. 

Treatment.—W hen a foreign body is lodged in the cesophagus, and 
does not completely occlude its caliber, it may usually be dislodged by 
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producing emesis. If there is complete obstruction, the act of vomiting 
should not be excited, nor is the employment of a sound or bougie to 
push the object into the stomach permissible. 

When the substance lodged does not occlude the cesophagus, and 
emesis has failed to dislodge it, the umbrella probang (Fig. 622) should. 
be introduced. This instrument is lubricated, closed, and passed into 


Fie. 622.—Bristle probang, for removing foreign bodies. 


the cesophagus until the bristles are well beyond the == 
point of lodgment, when they, by pressure upon the 
whalebone handle, are projected, completely filling the 
tube, and the probang withdrawn. If the introduction of this instrument 
is difficult or painful, an anzesthetic should be administered. 

In case of complete obstruction, where the danger of inanition is 
threatened, or where pressure upon the trachea must be relieved, wsoph- 
agotomy should be performed. 

The incision should be made about five inches in extent, along the 
anterior border of the left sterno-mastoid muscle. If the occlusion is 
high up, the center of this cut should be opposite the point of obstruc- 
tion. If it is below the sternal level, the tube should be opened as low 
down as possible. If necessary, the sternal origin of the mastoideus may 
be divided. The carotid artery and jugular vein are left to the outer 
side. The thyroid body should be drawn outward or lifted upward. 
The omo-hyoid, thyro-hyoid, and sterno-hyoid muscles should be held 
to the inner side. A sound should now be introduced into the cesopha- 
gus, in order to serve as a guide to the operator. The opening should be 
made on the lateral and posterior aspect in order to avoid the recurrent 
laryngeal nerve. With the finger introduced into the wound, the foreign 
body may be felt and removed by the alligator forceps. It is usual to 
leave the wound open. For the first three or four days after the opera- 
tion the patient must be fed by a tube introduced through the mouth 
and beyond the wound. 

Stricture.—Stricture of the esophagus may be spasmodic or organic. 
The irritation caused by an organic stricture may not only exaggerate” 
the degree of constriction by exciting spasm of the muscular fibers of 
this tube in the immediate vicinity of the stricture, but also at points 
remote from the seat of the organic lesion. 

Organic stricture is comparatively rare. It may result from inflam- 
mation of the oesophagus caused by the ingestion of scalding water, strong 
acids or alkalies, the lodgment of foreign bodies, by wounds of the neck, 
the presence of a neoplasm, an aneurism, or by the local expression of 
some general dyscrasia, as in syphilis. 

The diagnosis is determined by interference with deglutition and by 
physical exploration with the bulbous bougies. 

The prognosis is unfavorable, although a fatal termination may not 
be reached for a considerable period. 
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The treatment consists in dilating the stricture by means of elastic 
bougies, introduced at intervals of two or three days. These instru- 
ments should be softened by being placed in warm water for a few 
minutes before they are used. The mechanism of introduction is the 
same as for the bulbous bougies just described. An extra long whale- 
bone bougie, after the pattern of Bank’s dilating urethral filiform bougie, 
will prove of service in strictures of such small caliber that the ordinary 
cesophageal bougie can not be introduced. 

Internal cesophagotomy is a justifiable procedure in cases of organic 
stricture which will not yield to careful and persistent efforts at dilata- 
tion. In its performance, the cessophagotome of Prof. Sands (Fig. 623) 
has been successfully employed. As described by this surgeon,* the 
shank of the instrument, which is fifteen inches and a half in length and 
four millimetres in diameter, is a flexible tube, made of narrow, spiral 
steel plate, secured within by two pieces of fine wire, in order to pre- 
vent stretching or separation of the spiral coil. The instrument is pro- 
vided with a variable number of steel bulbs, each bulb being furnished 
with a corresponding knife blade. The bulb is firmly fastened by a 
screw to the distal end of the shank, and the knife is attached to an 
inner flexible steel rod, manipulated by a thumb screw at the proximal 
end of the instrument. By turning this screw, the knife is drawn out 
from its concealed position within the bulb, the back of the blade slid- 
ing over a firm inclined plane. An index ona dial plate indicates the 
amount of projection of the blade, the maximum being two millimetres 
anda half. A small sliding ring on the spiral tube is used to indicate 
the distance of the stricture from the incisor teeth. The bulb being 
conical, the operator can readily perceive when it comes in contact with 
the stricture, before he projects the blade. In operating, a bulb must 
be employed which exactly fits the stricture; the depth of the incision 
will then just equal the distance to which the blade is projected by the 
action of the screw in the handle. The bulb is introduced beyond the 
stricture, and the instrument withdrawn until the shoulder of the bulb 
indicates that it is in contact with the inferior or gastric border of the 
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Fig. 623.—Prof. Sands’s wesophagotome. 


stricture. It is then turned so that the knife is posterior, the screw in 
the handle which projects the blade is turned to the required extent, and 
the constricting band divided by pulling the instrument outward until 
resistance ceases. The blade is then concealed and the cesophagotome 
Withdrawn. The dilating bougies may be introduced at once, or this 
may be postponed for twenty-four hours. The danger to be guarded 
against is an incision through the wall of the cesophagus. With the 
instrument of Prof. Sands this is scarcely possible, especially when the 


* “ New York Medical Journal,” February, 1884. 
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. 
smaller bulbs are used, since the greatest projection of the blade is only 
a little more than one twelfth of an inch. 

When the occlusion is so complete that the cesophagotome can not 
be employed, or if for any reason this method of procedure is contra- 
indicated and inanition is threatened, the operation of gastrostomy is 
imperative. It is not only to be commended in permanent occlusion of 
the csophagus from stricture, a diverticulum, or neoplasm, but in those 
cases in which extensive inflammation has resulted from the ingestion 
of corrosive substances. In this last condition the operation is intended 
to keep the organ at rest during the process of repair, in which nothing 
but water is passed through the cesophagus. It is always advisable to 
operate early in all conditions. F 

Operation.—Two operative methods may be entertained. The most 
modern, the operation of Sebanijew and Frank, which has met with 
considerable favor in late years and which has for its chief aim the 
establishment of a valvular fistulous opening for the prevention of re- 
gurgitation of food from the stomach, consists of an incision, four or 
five inches in length, beginning near the xyphoid appendix, parallel 
with and a little less than two inches distant from the costal cartilages 
of the left side. All bleeding should be stopped as the operation pro- 
ceeds. When the anterior sheath of the rectus muscle is opened in the 
line of this incision, retractors are inserted and the edges of the wound 
held apart. The fibers of the rectus are 
separated in their normal perpendicular 
arrangement by a blunt instrument, and 
the posterior sheath of this muscle and 
peritonzeum are then incised in the same 
(perpendicular) direction. The stomach 
is now drawn out through this opening 
and the silk suture passed through the 
peritoneal and muscular coats (not en- 
tering the cavity) at a point near the 
fundus, which is used in drawing outa 
conical pouch of the stomach about an 
inch and a half in extent (Fig. 624). 
At this stage of the operation the edges 
of the parietal peritoneum, including 
the posterior sheath of the rectus, are 
stitched carefully with fine silk to the 
Fig. 624.—Incision ae and cone of fun- peritoneal surface of the stomach en- 

dus of the stomach drawn out. Arow  tirely around this cone, the sutures 

of sutures have stitched the peritoneum : ‘ he 

eft abdominal wall andthe powerir Going deep to take good hold in t 

Seuaaiionatianic mathod: “muscular coat. A second incision an 

inch in length, parallel to the first and 
slightly above the ribs, is now made through the skin. By a careful 
dissection which lifts only the integument, this wound is made to 
communicate with the first incision, and the silk suture passed into 
the stomach is brought up underneath the loosened integument and 
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out of the last and smaller incision, pulling the apex of the conical 
pouch of the stomach out of this opening (Fig. 625). The first incision 
is now closed with silkworm gut, and the apex of the cone of the stom- 
ach incised for about half an inch and 
sutured with fine silk to the wound in 
the integument, the stitches passing 
entirely through the coats of the stom- 
ach and the skin (Fig. 626). 

The patient may be fed at once if 
the condition demands it, but it is usu- 
ally safer to wait for at least twenty- 
four hours in order to secure peritoneal 
adhesions. This method proved very 
satisfactory in a patient operated upon 
by the author in 1896. 

When operations for the establish- 
ment of gastric fistula are undertaken 
in cases in which there has been cesopha- 
geal stenosis of long standing, it must 
be borne in mind that the stomach is ae @ 
always greatly contracted, and that the Fie. 625.—The same with the second parallel 
fundus is lifted higher up toward the Sach heaton ee 
diaphragm than normal. In some in- 
stances it is difficult to lift even the fundus of the stomach up to the 
edges of the wound, and the operation just detailed is not practicable. 

The older method, which is simpler, requires exposure of the stomach 
by an incision similar to that described in the foregoing operation. The 
stomach is immediately drawn into the 
wound and sutured with fine silk to the 
parietal peritonzeum and skin, including 
the posterior sheath of the rectus mus- 
cle, in the entire circumference of the 
wound. <A continuous suture may be 
employed, although the interrupted su- 
ture isgenerally used. This suture should 
also include the muscular coat of the 
stomach with the serous, but should not 
perforate the mucous coat. Silkworm- 
cut sutures may now be inserted in the 
upper and lower angles of the incision 
in the integument, partially closing this 
wound. It is best not to open into the 
stomach until twenty-four or forty-eight 
hours have elapsed, by which time union 
will have occurred between contiguous 
peritoneal surfaces, thus avoiding infil- 

tration into the peritoneal cavity. Should the necessity for nutrition be 
extreme and rectal alimentation not to be relied upon to sustain the pa- 
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Fig. 626.—The operation completed. 
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tient, a quantity of milk may be injected by means of a large aspirating 
needle into the stomach at the point of attachment. In several instances 
after a fistula has been established by firm adhesions I have used an hour- 
glass-shaped hard-rubber nipple with a lumen of one third of an inch 
inserted into the opening, in order to keep it patulous. A cork fitted 
to this prevented regurgitation. 

Liquid or semisolid articles of food may be introduced directly into 
the stomach, or, as practiced in the remarkable case of Dr. L. L. Staton, 
of North Carolina, the food may be masticated and thus submitted to 
the action of the saliva, and may then be forced from the mouth into 
the stomach through a tube. 

A woman about forty-five years of age who came ide my observa- 
tion had accidentally swallowed a corrosive substance, producing acute 
closure of the esophagus. I performed the operation of gastrostomy, and 
through the artificial opening she was nourished for about ten months, 
An interesting feature of the case was that at the time of the accident 
the woman was three months pregnant, and went to full term and was 
delivered of a healthy child. After the acute inflammatory symptoms 
subsided, the strictures which resulted were successfully treated by inter- 
rupted dilatation by cesophageal bougies. 

In certain cases of stricture of the oesophagus in which only the finest 
filiform bougies can be introduced it may be found necessary to operate 
from the gastric instead of the pharyngeal end of the wsophagus. A 
small-sized bougie to which a strong silk thread is attached is carried 
into the stricture, through the cardiac orifice of the stomach and 
brought out at the mouth, or an opening in the cesophagus, drawing the 
silk thread with it. Strictures have been divided by a sawing motion of 
the string (Abbe) or by pulling through a series of bulbs (Maydl), gradu- 
ally increasing in size, which are attached to the string at regular inter- 
vals. Dr. Lange has successfully employed this method, having a blade 
(cesophagotome) attached to each bulb. The subsequent treatment in 
these cases consists of the introduction of cesophageal bougies, gradually 
increasing in size. Of these methods, that of Dr. Robert Abbe is to be 
preferred. For its performance, an opening in the esophagus in the neck 
is required. The sawing motion of the thread divides the stricture and 
permits the interrupted introduction of dilating soft bougies. 

New Formations.—Epithelioma is the most common neoplasm met 
with in the esophagus. Sarcoma is rarely met with. Cancer occurs usu- 
ally between the thirty-fifth and sixty-fifth year of life. The favorite lo- 
cation is near the diaphragm. The symptoms of malignant growth are 
chiefly those due to obstruction and the development of the cancerous 
cachexia. 

Non-malignant neoplasms are slower in development, and, beyond the 
dysphagia they may produce, do not affect the general condition of the 
patient. 

Treatment.—Malignant new growths of the cesophagus always justify 
a grave prognosis, especially so when situated in the lower portions of 
this organ. Beyond palliative treatment by dilatation with bougies, or 
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gastrostomy after deglutition is seriously impaired or impossible, nothing 
can be done. Non-malignant neoplasms are also not amenable to surgi- 
cal interference when situated below the level of the upper border of the 
sternum. When the upper portion of the cesophagus is involved, opera- 
tion is indicated, not only to relieve dysphagia, but in the effort to re- 
move the disease. 

(Gsophagectomy, or exsection of a portion of this organ, may occa- 
sionally be justified in the removal of a malignant growth of limited 
extent and situated in the upper portion of the tube. The probability 
that, before the character of the neoplasm is discovered, infiltration of 
the neighboring tissues will have occurred, almost precludes a favorable 
result, and is therefore a strong argument against the propriety of the 
operation. 

Diverticula, or pouches communicating with the cavity of the cesoph- 
agus are occasionally met with. They may be congenital, but are more 
frequently acquired. They communicate with the cesophagus usually on 
its posterior wail. Cervical cesophageal diverticula open into the main 
tube at the junction of the cesophagus with the pharynx, whence the 
pouch may extend between the vertebral column and the cesophagus 
as far down as the bifurcation of the trachea. Thoracic cesophageal 
diverticula occur most frequently opposite the origin of the bronchi. 

The causes of these abnormal pouches are various. As stated, they 
may be the result of a failure in normal development. A stricture of 
the esophagus may lead toa dilatation and pouching of this organ in 
that portion immediately above the seat of constriction. Degeneration 
of the muscular fibers of the tube in a limited area may lead to a hernia 
of the mucous membrane, in which, by the impaction of ingested matter, 
a diverticulum is formed. Ulceration of the lining membrane at any 
point, and from any cause, may lead to the development of a sac or 
pouch by the infiltration of ingesta behind the mucous membrane. * 

The diagnosis of these diverticula is made with great difficulty, and 
little hope of relief is offered, even when the character of the lesion is 
recognized. 

The presence of the tumor is indicated by dysphagia, and this symp- 
tom may vary in severity with the act of deglutition which carries food 
into the pouch. Dyspnca may be present as the result of pressure 
upon the trachea and bronchi, and phonation may be interfered with if 
the pneumogastric or recurrent laryngeal nerves are involved. 

The treatment is chiefly palliative, and consists in the use of liquid 
diet. 

Fistula of the esophagus may occur as a result of a penetrating 
wound, or from an abscess or ulceration which destroys a portion of the 
esophageal wall. A few instances of supposed congenital fistula have 
been reported. 

The diagnosis will depend upon the passage of ingested matter 


* Rokitansky has advanced the theory that thoracic diverticula result from atrophy of the 
bronchial lymphatic glands, which are situated on the anterior and lateral aspects of the 
esophagus, 


ae 


=" 


596 A TEXT-BOOK ON SURGERY. 


through the outer opening, or the successful introduction of a probe 
from without. 

The treatment is surgical, and on the same principle as applied to al] 
fistulous tracts; they should be laid open by incision, packed to arrest 
bleeding, and afterward allowed to close by granulation. Or, as in the 
recent procedure for the relief of fistula in ano, the lining membrane of 
the fistula may be dissected away and the wound closed throughout with 
catgut sutures. 


CHAPTER XxX. 


THORAX. 


Mammary Gland—Congenital Defects.—One or both of these or- 
gans may be absent; one may develop fully while the other remains 
in its primitive condition; there may be three, four, or five, the su- 
pernumerary glands being placed upon the back, abdomen, axilla, or 
thigh. The nipple may be absent or retracted, and may be bifid or 
multiple, as many as half a dozen occurring within the limit of the 
areola. 

The author presented to the New York Surgical Society a case in 
which a supernumerary gland was situated in the axilla. The develop- 
ment of this organ simultaneously with the normal breasts produced 
great pain by pressure upon the branches of the axillary plexus. Relief 
followed extirpation of the abnormal gland. 

Inflammation of the nipple occurs, as a rule, in the early period of 
lactation, abrasions produced by the gums of the infant affording lodg- 
ment to septic organisms. Tuberculosis and syphilis may also be ac- 
quired through these abrasions. 

The first indication in treatment is to give the organ rest. Pain may 
be relieved by emptying the milk ducts by artificial means. <A child 
should not nurse at an infected nipple or breast. Thorough cleansing 
with warm sterile water or boric-acid solution should be done at frequent 
intervals. When suppuration is present, incision and drainage are 
‘essential. 

_ All incisions should be made in the direction of the efferent ducts in 
lines radiating from the nipple. 

Hezema, or fissure of the nipple, is of frequent occurrence during lac- 
tation. It is always annoying, and at times causes severe pain. Every 
source of irritation should be removed. Boric-acid solution is indicated 
in the early stages, and later glycerite of tannin or other astringent. 
Chronic inflammatory processes of the nipple which are intractable, re- 
sisting all constitutional and local remedies, demand free incision and 
ablation of the diseased area. 

Epithelioma is the most frequent form of malignant neoplasm of the 
nipple. When of recent growth and superficial in extent, Marsden’s 
paste will give the most satisfactory result. If the deeper ducts or sub- 
Stance of the gland are infiltrated, the entire breast should be removed, 
and the axillary glands explored and, if involved, thoroughly dis- 
Sected out. 
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Papilloma, fibroma, angioma, cysts, ete., may occur in this organ, 
and should be removed by the knife as soon as discovered. 

Mastitis.—Septic inflammation of the breast frequently follows infee- 
tion of the nipple, the pathogenic organisms traveling along the galac- 
tiferous and lymphatic ducts. A single lobule or subdivision of the 
gland or the entire organ may be involved. In the more severe forms 
of inflammation the process may extend backward into the submammary 
tissues and axilla. 

Traumatic mastitis is usually circumscribed, the integument and sub- 
cutaneous areolar tissue being also involved. The deeper tissues escape 
unless great and unusual violence has been inflicted. If pyogenic infec- 
tion takes place, suppuration with the various symptoms which belong 
to septic inflammation will be present. 

Non-traumatic infective mastitis is almost always connected with lac- 
tation, occurring usually during the first few weeks after parturition. 
Functional, or sympathetic mastitis (non-infective) occurs at intervals 
in non-pregnant females, the symptoms being associated periodically 
with the menstrual function. Mastitis is also a symptom of parotitis 
or ‘‘mumps.”’ 

Symptoms.—The first indications of inflammation of the mammary 


gland are pain and localized induration. The pain is constant, and | 


usually severe in character, and may extend along the ribs to the axilla. 
It is due, in great part, to obstruction of the milk ducts and hyper- 
distention from retained excretion. The induration is usually well 
defined, and may consist of one or more nodules. Injection of the skin 
is marked over the area of induration. The temperature is elevated one 
or two degrees, the pulse increased in frequency, and a well-pronounced 
chill or a series of rigors is apt to be a feature of the earlier stages of 
this disease. 

Treatment.—As soon as inflammation is threatened the breast should 
be supported by a bandage, or long, soft towel, or handkerchief thrown 
around the neck and shoulder and beneath the gland, holding it in the 


position of least discomfort. In the stage of hyperemia the appli- — 


cation of a light ice bag, with limited compression of the organ, is 
advisable. Artificial means should be employed to empty the breast. 
It is important to recognize the earliest collection of pus, and to relieve 
it by aspiration or incision. When the induration is localized and well 
marked, it is good practice to explore under cocaine with the large 
hypodermic needle to determine the presence of suppuration; or the 
bistoury may be used. 

When abscess exists the pus should be freely evacuated by incision. 
The incision should, as before advised, be parallel with the direction of 
the galactiferous ducts. When the cavity is opened, the nozzle of the 
irrigator should be introduced and the abscess thoroughly washed out 
with 1-to-3,000 permanganate-of-potash or 1-to-5,000 sublimate solution. 
Drainage should be secured, and a loose dressing applied. The point of 
incision should be made in the lower portion of the sac, so that drainage 
may be free. At times it may be necessary to make a counter-opening. 
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Less frequently abscess may form in front of the glandular tissue beneath 
the integument or between the capsule of the gland and the thorax. Os- 
titis or periostitis of the ribs may be the cause of deep-seated submam- 
mary abscess. 

Hypertrophy of the mammary gland is a physiological process, usually 
occurring at puberty and during pregnancy and lactation. In rare in- 
stances there is an extensive pathological hyperplasia of the connective- 
tissue elements of this organ, resulting in great enlargement. The diag- 
nosis may be based upon the hard character of the mass, there being 
none of the softness and elasticity which belong to the normal breast. 
The hyperplasia is general, involving the entire framework of the organ, 
which will render it easy of differentiation from any form of neoplasm, for 
these grow from recognized centers of induration. The diagnosis meets 
with confirmation if the enlargement takes place after puberty, and in a 
non-pregnant woman. 

In the treatment of this condition in the earlier stages well-adjusted 
and prolonged compression should be tried. This may be effected by a 
thick layer of absorbent cotton laid over the breast and held firmly down 
upon it by aroller. In advanced cases a free excision of the organ is 
demanded. 

Tumors of the Breast.—New formations in the mammary gland are 
among the more frequent surgical diseases. The microscopical charac- 
ters of tumors are elsewhere described. Unfortunately, they are more 
frequently malignant than benign. Although tumors of the breast occur 
chiefly in females, they are not uncommon in males. Among the non- 
malignant tumors are adenoma, myxoma, fibroma, and enchondroma. 
Various forms of cysts are also met with, while syphilitic gumma and 
tubercular deposits may occur in this organ. Carcinoma (scirrhus, en- 
cephaloid, colloid, and epithelioma) and sarcoma are the malignant neo- 
plasms which are found in the breast. 

Adenoma of the mammary gland is comparatively rare. The patho- 
logical change, a hyperplasia of the glandular tissue proper, is usually 
circumscribed. The tumor is of small size, freely movable with the breast, 
and does not form adhesions with the capsule, integument, or submam- 
mary fascia. There is no inflammatory process connected with its de- 
velopment, no enlargement of the axillary glands, no dilatation of the 
veins of this region, and little or no pain. It is found in nursing women, 
but is also not uncommon in early puberty and in women who have not 
borne children. It is not the rule for cystic degeneration to take place 
in this neoplasm, although such cysts may be met with in rare instances 
as a result of degeneration of the new-formed cells of the deeper portions 
of the growth. 

Adenoma, of itself a benign neoplasm, is believed to be capable 
either of developing into carcinoma or of exciting the carcinomatous 
change in the organ. Not only in the simple circumscribed form of this 
heoplasm, but in that variety sometimes called tubular adenoma, in which 
the hyperplasia of the glandular cells is not confined to the acini and 
terminal ducts, but extends into and involves the galactiferous ducts as 


600 A TEXT-BOOK ON SURGERY. 


far as the nipple, and which is more generally diffused than in the sim. 
pler form above described, it is admitted that the transformation into 
carcinoma is possible and at times rapid. 

Treatment.—The tumor should be excised. If it is small it may be 
removed by sacrificing only that part of the gland tissue immediately 
around it. Upon the recurrence of the growth, the entire breast should 
be excised. 

In removing adenoma or other small tumor of the breast, it may be 
exposed by linear incision through the skin and subcutaneous areolar 
tissue. As a rule, this incision should radiate from the nipple toward 
the circumference of the breast, parallel with the galactiferous ducts. 
When the tumor is well exposed by retraction of the edges of the wound 
and subcutaneous dissection, it should be removed, taking care to go 
beyond the limit of the disease about half an inch, cutting through 
sound breast tissue. When the hemorrhage is arrested, strong subcu- 
taneous catgut sutures should be introduced into the breast tissue on 
either side of the space left by removal of the tumor. When these 
sutures are tied, the edges of the wound in the breast are approximated, 
and the depression which otherwise would exist and cause a deformity 
is prevented. The edges of the incision in the integument should be ~ 
closed by a separate row of sutures. 

When a benign tumor involves more than half of the breast it is 
safer to remove the entire organ. It is usually advisable not to sacrifice 
the nipple in these cases. If the incision through the skin be carried 
along the fold or crease between the under surface of the breast and the 
chest wall, the integument of the breast, including the nipple, may be 
raised and the tumor and glands thoroughly exposed and removed. 
When the wound is closed, it will be seen that the scar is concealed in 
this fold. 

Myxoma is very rarely met with in the mammary gland. It may 
occur as a single nodule and develop slowly from a single center, or if 
may develop from several centers and rapidly invade the entire organ. 
It is not adherent to the skin until inflammatory adhesions occur pre- 
liminary to ulceration of the mass. Infiltration of the axillary glands 
occurs only as a result of inflammation. The nipple is not retracted. 

The prognosis is favorable if the tumor is discovered early in its 
development, and if in the excision a sufficient portion of healthy tissue 
is removed with the neoplasm. The ¢reatment is free excision. The 
entire gland should be sacrificed, and, if the organ is wholly involved, 
the line of incision should be well out from the limits of the tumor in 
the healthy tissues. 

fibroma of the mammary gland may occur at any period of life. It 
is rarer in the aged than in the young, occurring mostly in persons under 
forty, and occasionally under puberty. This form of connective-tissue 
hyperplasia may affect the entire organ (as in general hypertrophy. 
already described) or a circumscribed area. A nodular or circumscribed 
fibroma is a hard, dense tumor, freely movable with the gland, and may 
or may not be painful. Shrinkage of the breast occurs at times as 4 
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result of the cicatricial contraction of the new-formed tissue, and, when 
near the nipple, its retraction may resemble that of scirrhus. As a rule, 
this variety of tumor is of slow development. Not infrequently it un- 
dergoes cystic degeneration. The axillary glands are not involved, nor 
do adhesions occur until after atrophy of the gland with retraction of 
the new-formed connective tissue. It should be removed by the same 
wide and free excision as recommended for myxoma. 

Enchondroma of the breast is very rare. It is apt to be circum- 
scribed. Calcification has been observed in some of the few recorded 
cases of this neoplasm. Occasionally it is found with carcinoma. En- 
chondroma of the breast should be freely excised. 

Cysts.—Among the forms of cystic tumors found in this gland are 
galactocele, sanguineous, dermoid, and hydatid cysts, and the forms 
which occur in the degeneration of adenoma, fibroma, myxoma, and 
carcinoma. 

Galactocele is a cyst caused by obstruction of the ducts which con- 
vey the milk toward the nipple. The obstruction is followed by disten- 

tion of the tubes and acini. Examined with the microscope, the con- 
tents of these cysts consist of epithelial cells in various stages of granular 
metamorphosis, and milk globules. 

The diagnosis may be determined by aspiration. The treatment 
consists in incision and evacuation of the contents with drainage until 
the cysts may be obliterated by the process of granulation. 

Dermoid and hydatid cysts are exceedingly rare in this situation. 
The diagnosis may be determined by aspiration, and the proper treat- 
ment is excision. Cysts may occur in the breast from the extravasation 
of blood after contusions, or from the non-traumatic rupture of blood 
or lymph vessels. They heal readily after incision and drainage. 

Tuberculosis of the breast is rare. It is usually due to direct infec- 
tion through the nipple. The nodules may be disseminated generally 
through the gland or beneath the capsule, or there may be one or more 
large collections. They are hard to the touch. The history of the case 
will aid in determining the character of the lesion. If there is no general 
dissemination of tubercular matter—that is, if the disease is limited to 
the mammary gland—this organ should be freely excised. 

Sarcoma of the breast attacks usually the young and middle-aged. 
It is rarely general in its development, but commences as a single nod- 
ule, more apt to occupy the upper portion of the organ than the lower, 
whence it invades the gland and circumjacent structures in every direc- 
tion. The rapidity with which it grows depends i in part upon the micro- 
Scopical character of the ee and in part upon the age of the pa- 
tient. Sarcoma develops more rapidly in the young, and the round-cell 
sarcoma, which variety is most frequently met with in the breast, is 
More rapid in its development than the spindle-cell sarcoma. In the 
earlier stage this tumor, though firm and nodular, is freely movable 
with the gland. Its growth, however, is often so rapid that the skin 
and Biatancous tissues, ie submammary fascia, and the muscles of 
the chest become inv Bared: the breast stands out full and tense, and be- 
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comes immovable. The superficial veins are greatly enlarged. As q 
rule, the lymphatic glands of the axilla are not involved until suppura- 
tion of the mass induces axillary adenitis. 

Differentiation between round and spindle-cell sarcoma is difficult 
unless the tumor is examined with the microscope. Practically, the dif- 
ferentiation is not important. The first variety is softer to the touch, 
more rapid in growth, and is more vascular. It is apt to occur in the 
younger class of patients. 

Both forms of sarcoma tend to the formation of cysts within their 
structure. As stated, they may be due to fatty degeneration of the em- 
bryonic elements of the tumor, or may result from caverns of blood 
which have become cut off from the general circulation through the 
tumor. 

The diagnosis of sarcoma of the breast depends upon the age of the 
patient, the rapidity of its growth, and the absence of axillary engorge- 
ment. The treatment consists in free excision. The action of pyogenic 
and erysipelatous organisms upon sarcoma will be given in the chapter 
on tumors. 

Carcinoma is by far the most common form of neoplasm met with in 
the breast. The order of prevalence of the four varieties is scirrhus, 
encephaloid, colloid, and epithelioma. Cancer of the mammary gland 
occurs in rare instances in males. In women it is met with most fre- 
quently in the period from the fortieth to the sixtieth years of life. It 
may occur later than this, and is rarely seen earlier than the age of 
thirty. Women who have never been pregnant are affected, though 
probably not so liable as those who have borne children. 

Scirrhus of the breast appears usually as a single hard nodule or 
lump, situated in the substance of the gland, movable within this organ, 
but firmly imbedded in it ; or two or more nodules may appear simul- 
taneously in different parts of the gland, which eventually approach 
each other soas to forma nodulated mass. The growth of scirrhus is, 
as arule, not rapid in the earlier stages of its development, but, after 
reaching a certain size, it spreads with increasing rapidity. The length 
of time which may elapse between the commencement of the neoplasm 
and metastasis in the subpectoral and axillary lymphaties varies in dif- 
ferent individuals. It is, however, in general proportionate to the rapid- 
ity of the growth of the neoplasm. Pain, which isa symptom of this 
disease, is lancinating in character rather than dull and continuous. It 
is usually more severe in tumors which develop rapidly. 

Cancer of the breast may assume the form of a single large, rounded, 
and nodular mass, or nodules of various sizes may develop in the organ 
or be scattered in knots or groups beneath the integument, in the pec- 
toral muscles, or along the line of lymphatics leading into the axilla. 
If left unmolested, scirrhus soon invades the tissues around the breast, 
the muscles of the chest becoming infiltrated, the skin attached to the 
mass, and the nipple retracted. On account of pressure the circulation 
in the most remote portions of the invaded gland is interfered with, and 
ulceration ensues, giving rise to a more or less extensive granulating sur 
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face, from which there is a discharge of a serous-like fluid containing 
blood-corpuscles, embryonic, pus, and cancer cells. In the later Stages 
lymphatic engorgement is more extensive, and the effects of compres- 
sion upon the thoracic and axillary nerves more evident. Not infre- 
quently the subclavicular, supraclavicular, and cervical lymphatics be- 
come engorged. Pressure symptoms are not alone confined to the nerves, 
but the interference with the return circulation in the axillary vein may 
produce general cedema of the extremity. 

Encephaloid cancer of the breast differs only in degree from the 
scirrhous variety. It is softer under pressure, grows with much greater 
rapidity, ulcerates earlier and more extensively, is more prone to hem- 
orrhages, and tends to a more rapidly fatal termination. It is more apt 
to recur after removal. 

_ Epithelioma of the breast is rare. It commences in or near the nip- 
ple, and may extend along the epithelial lining of the lactiferous ducts, 
or spread along the integument of the areola. Although ulceration 
begins earlier, its progress is slower and less painful than in either of 
the forms of cancer just given, which attack the deeper structures of 
the gland. If not extirpated, the entire gland may be infiltrated, metas- 
tasis occurs, and death follows from general exhaustion. 

Prognosis and Treatment.—-The prognosis of cancer of the breast is 
always grave, the gravity varying with the character of the neoplasm, 
the general condition of the patient, and the length of time the tumor 
has existed before excision. Left without surgical interference, a fatal 
termination is reached usually within from one to two years after the 
appearance of the disease. Encephaloid is most rapidly fatal, scirrhus 
next in order, and epithelioma last. Death ensues from exhaustion 
caused by suppuration, pain, anorexia, and infiltration of the various 
organs by metastasis. In isolated cases scirrhus of the breast reaches a 
certain point and remains stationary for a number of years before again 
enlarging and producing a fatal issue. In one instance in a woman 
seventy-five years of age, seen by the author in the practice of Dr. S. N. 
Leo, a well-marked scirrhous cancer had been nine years present, and 
without glandular infiltration or a fatal issue. 

With the operation as performed in modern practice the prognosis 
ismuch more favorable. This practice implies early recognition of the 
presence and character of the neoplasm, immediate and wide extirpation 
of the invaded organ, and a careful dissection of all metastatic foci in 
the glands of the axillary plexus. As to the selection of cases in which 
Operation is justifiable, it may be admitted that interference is called 
for in all cases in which the lymphatic engorgement has not extended 
beyond the axillary region, and in which the invasion of the pectoral 
and thoracic muscles is not so deep or extensive that a clean excision is 
possible without opening into the thorax. Even when metastasis of the 
cervical lymphatics has occurred, relief may be gained. It is well to 
bear in mind that a simple non-malignant enlargement of the glands may 
occur before true metastasis has taken place. 

It should be the practice in all cases of cancer of the mammary gland 
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to open into the axilla in order to be sure of the condition of the glands, 
for these organs may be the seat of cancerous infiltration which can not 
be recognized without incision. 

As to treatment, the following line of practice should be adopted : 

A tumor of the breast occurring in either sex after the thirtieth year 
of life should be excised as soon as discovered. The contraindications 
to this procedure are: (1) a condition of prostration so extreme that a 
surgical operation would involve great and unusual risk to life ; (2) me- 
tastasis to such an extent that complete removal of the neoplasm is im- 
possible. 

The incision and dissection should be far away from the limit of the 
tumor in the healthy tissues. When only a small portion of the organ 
is involved, it is advisable to extirpate the entire gland. When the 
patient is under thirty years of age, and when the tumor is thought to be 
benign in character, the less radical operation of enucleation of the neo- 
plasm may be undertaken. Any new formation so removed should be 
carefully examined, and, if found to be malignant, a wider incision 
should be made, either at the first indication of recurrence, or preferably 
at once. 

Operation.—The patient is placed upon the table with the chest 
slightly elevated, the breast and axilla of the affected side near the 
edge. The arm, intrusted to an assistant, should be held at a right 
angle to the body, and the head directed to the opposite side. The 
integument of the axilla and within the field of operation should be 
shaved, washed with soap and warm water, afterward with ether, and 
finally with 1-to-2,000 sublimate solution. The diseased organ should be 
handled as gently as possible. Sterile towels should be laid over the 
exposed surface, leaving only the part to be removed in sight. 

In removal of the mammary gland for cancer, two important points 
present themselves to the surgeon. First and most important is that the 
operation be done at the earliest possible moment. If this were properly 
done within the first two to four months in every case of neoplasm of the 
breast, few would perish, where a great many are sacrificed by delay. 

Secondly, and scarcely less important, the operation when done 
should be thoroughly done. It is as important to remove the entire 
lymphatic apparatus from the clavicle through the axillary space down 
to and with the breast as it is to remove the breast itself. It is very ex- 
ceptional when metastases have not occurred in the lymphatics of the 
pectoralis minor and axilla, if a tumor has existed in the breast for two 
or three months. 

The incision should be far away from the tumor. When the skin is 
divided, the knife should be at least two inches from the indurated bor- 
der of the cancerous mass. No manipulation of the breast should be 
permitted, for fear of driving cancer cells into the lymphatics. If there 
be any doubt as to the diagnosis, it will be proper to incise the tumor 
as the first step in the operation, in order to determine its exact na- 
ture. The dissection should commence in practically all cases at the 
clavicle. Asa rule there is no superficial or cutaneous infiltration in this 


gore. 9s Se, 


“i 


f 


| 


THORAX. 605 


region, and the incision may be made in such a way that after the dissec- 
tion is completed the skin readily comes together. No special incision 
need be recommended if the essential point be borne in mind that the 
contents of the axilla and the pectoral muscles must be exposed. The 
incision most commonly adopted is one which begins at the point of in- 
sertion of the tendon of the pectoralis major muscle into the humerus, 
curved slightly inward in a direction which will go wide of the edge of 
the tumor and around the breast, describing a circle which meets with 


the first portion of the incision. A second incision is made from about 


the center of the clavicle and extends parallel with and one inch to the 
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Fic. 627.—Incision for wide extirpation of the breast and axillary contents in carcinoma mamme. (Modi- 
fied from Halsted.) 


inner side of the axillary vessels. By this precaution the cephalic vein 
is not endangered. When the upper triangular flap is lifted the axillary 
Space may be thoroughly exposed (Fig. 627). Hzemorrhage is arrested in 
the line of incision as the operation proceeds. The triangular flap in the 
upper portion of the dissection is stripped of fat, leaving nothing but the 
skin, and this is reflected over the point of the shoulder out of the way. 
The triangular flap in the axilla is lifted in the same way, being free from 
fat, keeping the scissors or knife close to the under surface of the integu- 
ment, and is reflected downward. The flap nearest the chin of the 
patient is next lifted and reflected, until the pectoralis muscles are ex- 
posed and the upper and most important portion of the field of operation 
isin view. The pectoralis major muscle should be separated from the 
humerus through its tendon and close to the point of insertion. This 
tan safely be done, since the finger can be inserted between this and the 
Vessels of the axilla to serve as a guide to its division. This muscle is 
then reflected toward the chest. The operator now carefully removes 
that portion of the pectoralis major muscle which is attached to the clav- 


— Icle immediately over the point where the axillary artery and vein rest 


wnder this bone. This accomplished, and all hemorrhage arrested by 
the application of forceps and ligatures when required, with the greatest 
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care the operator strips all the fat, lymphatics, and loose tissue from the 
fascia of the axillary vein and artery, tying with fine silk the venous 
branches, which must be divided usually within one eighth to one fourth 
of an inch of the point of entrance into the parent trunk. When the 
pectoralis minor muscle is reached in the dissection, its insertion into the 
coracoid process should be divided, and it in turn reflected inward toward 
its point of origin from the chest. The dissection is then continued down 
the vein and artery until the lower boundary of the axilla is reached, 
At this stage of the operation it is well to pack the wound with sterile. 
gauze. Then, beginning from above downward, the connective tissue and 
lymphatics which rest upon the chest wall and the under surface of the 
pectoralis minor muscle are carefully removed, dividing the small pectoral 
muscle well out toward its origin. The upper fibers of the pectoralis major 
are removed in the same way, and, lastly, the lower portion of the pec- 
toralis major is dissected from the ribs, and with it the breast, which still 
remains attached. In a single instance where the axillary vein was 
studded with infected lymphatics this vessel was tied at the clavicle and 
entirely removed with all of its branches, leaving nothing but the artery 
and nerves in place. The patient recovered and survived the operation 
two years without any recurrence in the seat of operation, the cancer 
recurring in the opposite lung. The danger of seriously wounding the 
axillary vein is not great. When in the course of the dissection a branch 
coming into this vein is wounded close to the parent trunk, the stump of 
the branch may be grasped with an Esmarch forceps and a fine silk liga- 
ture tied around it on a level with the wall of the vein. I have done this 
in several instances without any hemorrhage. By taking care not to 
injure the cephalic vein in the primary incision, this vessel will carry on 
the circulation in the arm even after the axillary is obliterated. Steril- 
ized silk should be used in preference to catgut for this particular liga- 
ture. In cleaning out the axilla, the dull-pointed scissors, or dulled 
grooved director and the finger nail, will be found the most suitable instru- 
ments, and preferable to the knife, with which, even in the hands of an 
expert, annoying accidents may occur. In closing this wound, the upper 
portions of the flap fall easily together, and by bringing the arm down 
to or slightly upon the chest the large space left by removal of the 
breast may be in great measure closed. The raw surface left should heal 
by aseptic granulation, but may ultimately have to be closed by graft- 
ing. For this latter requirement I should recommend the method of 
Lusk. 

After the pectoral muscles have been removed, the clavicular fibers ol 
the deltoid enable the arm to be carried across the chest. 

In very recent cases it may not always be necessary to remove all of 
the pectoral fibers of the pectoralis major muscle. The pectoralis minor 
should be removed in all cases, as it is more often infected with cancer 
than the larger muscle. As this latter muscle is important to the use of 
the arm, only the lower half of the pectoral portion —that portion m 
immediate relation to the breast—should, if consistent with the ultimate 
safety of the patient, be removed. All of the tissue on the under surface 
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of the fibers immediately over the axilla should be carefully removed in 
all cases. 

In uniting the flaps, silkworm gut is the best suture. It is advisable 
to carry a good-sized catgut twist out of the lowest portion of the axilla 
through the skin, to give escape to any oozing. The dressings often 
require to be changed on the second or third day. 

For the improved technique and results in this operation, surgery is 
indebted to Prof. Halsted, of Baltimore. 

Abscess of the thoracic walls usually results from ostitis of the clavi- 
cle, sternum, ribs, scapula, or vertebree, or enchondritis of the costal 
cartilages of tuberculous origin. If not incised, they open spontane- 
ously through the integument and discharge pus and at times particles 
of bone and other detritus. Spontaneous cure may occur, although this 
is the exception. Sinuses usually result, and continue until the diseased 
tissues are excised. The most common seat of ostitis is in the sternum 
and the sternal ends of the ribs. The indications in treatment are to 
lay the sinuses open, carefully following each to its terminus, scrape 
the indurated lining membrane away with the scoop, and remove all 
dead bone by seraping with the Volkmann spoon or exsection in mass. 
Opening into the pleura or mediastinum should be avoided. When the 
abscess leads behind the sternum, as in a case which came under my 
care, a segment of this bone should be removed in order to expose and 
drain the cavity. In one instance the manubrium and a portion of 
two ribs were removed with cocaine anzesthesia. In exsection of a por- 
tion of one or more ribs, the incision should be made along the center 
of the bone, the periosteum lifted with the elevator (first from the an- 
terior surface and then from behind), and the bone divided with the 
cutting forceps. All of these wounds should be packed with sublimate 
gauze, 

Exsection of the clavicle may be demanded in ostitis of this bone. 
Ina case operated upon by myself for necrosis, the incision extended 
the entire length of the bone, and the excision was subperiosteal through- 
out. A new and strong clavicle formed, with perfect motion at the ster- 
nal and acromial articulations. The shortening was half an inch. 
Six years after the operation the function of the injured side is perfect. 

FHinpyema.—Pus may collect in the pleural sac as a circumscribed 
abscess, or exist in the general cavity of the pleura. . 

The diagnosis may be determined from the elevation of temperature 
usually present, by dullness on percussion over the fluid, and by aspi- 
ration, using the smaller needles. The treatment consists in evacuation 
of the purulent contents by incision. The contents of the pleural cavity 
should not be too rapidly evacuated. Fatal syncope has occurred in 
Several instances during this operation. The object is to drain the cavity 
of the abscess at its most dependent portion, which should be determined 
by | the introduction of the needle in several of the intercostal spaces. 
The opening should be made about opposite the center of the rib, prefer- 
ably a little posterior to the middle. A longitudinal cut is made over 
the middle of the rib down to the bone, and the tissues lifted from the 
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periosteum by the elevator. On the inner surface the costal pleura is 
lifted from the rib. About two inches of the rib should be removed 
with bone forceps. When the costal pleura is divided, it will be indi- 
cated by the escape of pus and the entrance of air. Partial collapse of 
the lung of the affected side follows. <A drainage tube, or preferably two 
tubes, are carried and secured by transfixion with safety pins. The 
cavity should now be washed out with sterile warm water and a loose 
absorbent dressing applied. 

Portions of several ribs should be excised when necessary to thorough 
drainage, or to close a circumscribed abscess, as advised by Estlander, 

Ostitis or other diseases of the scapula do not require especial con- 
sideration. Removal of any portion or all of this organ may be effected, 


WOUNDS OF THE CHEST. 


Wounds of the chest are divided into penetrating and non-penetrat- 
ing. A penetrating wound is one which opens into the pleural cavity 
or mediastinum. Pneumothorax, with hemorrhage into the pleural sac, 
may occur, however, without an external opening, as when, after a con- 
tusion of the chest, a fractured rib penetrates the lung, the inspired air 
filling the pleural cavity and causing collapse of the lung. 

Contused wounds of the chest may be accompanied by fracture of the 
ribs, lacerations of the muscles, or followed by pleuritis with or without 
either of the above complications. 

Non-penetrating wounds of the chest, whether incised, lacerated, or 
punctured, are treated as directed for such lesions in other parts of the 
body. The same may be said of gunshot wounds which do not involve 
the bony framework of the thorax or pass into the cavities. 

Penetrating wounds of the thorax are dangerous in proportion to the 
size of the entering substance, the direction and depth of the track of 
the wound. 

Punctured wounds, not involving the heart and great vessels, are not 
usually fatal, while death is apt to follow even small lesions of these 
organs. J/ncised wounds are more dangerous, while gunshot wounds are 
still graver lesions. 

Passing in any direction into or through the mediastinum, a gunshot 
wound is apt to inflict fatal violence. In the lungs and pleure the prog- 
nosis is not so grave, being proportionate to the size or shape of the 
missile and to the nearness of its approach to the great vessels at the 
root of the lung. 

The extensive lacerations of the small missile fired from the Krag- 
Jorgensen rifle have been mentioned. 

Again, if a rib is fractured at the point of entrance, the gravity of 
the prognosis is increased from the destruction by and the lodgment 
of particles of bone driven into the lung. Wounds produced by round 
missiles of small caliber, not fatal within a few hours, are apt to end 
in recovery. Conical missiles which strike the chest wall and turn or 
‘plunge ” on their long axes produce extensive and usually fatal injary- 
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Diagnosis.—Penetrating wounds of the chest, involving the lung, are 
accompanied almost always by bleeding from the mouth, dyspnoea, and 
by the passage of air in and out through the wound with each respira- 
tory act. The dyspnoea is due to blood in the bronchial tubes and 
trachea, and often to partial collapse of the lung, which is caused by the 
entrance of air through the wall of the thorax. 

The admission of air to the pleural sac does not, however, always 
follow a penetrating wound, on account of its small size or the valvular 
arrangement of the tissues through which it passes. 

Shock is usually profound if the lung is wounded. <A wound of en- 
trance and exit, with the pleura and lung directly between, indicates 
lesion of these organs. Occasionally, however, a ball strikes against a rib, 
is deflected, and sweeps around the chest beneath the skin and makes its 
exit at a remote point without entering the pleural cavity. 

Treatment.—The arrest of hemorrhage is the immediate indication. 
This may be hastened by deligation of the extremities, as already given. 

Any bleeding from the vessels of the thoracic wall should be arrested 
by the ligature. Foreign bodies, fragments of bone, ete., near the wound 
or entrance or exit, should be removed. When hernia of the lung occurs, 
if seen before strangulation has taken place, it should be irrigated with 
sterile warm water or 1-to-5,000 sublimate solution and reduced. If 
gangrenous, the protruding mass should be tied with the elastic ligature 
and the dead portion removed. Gangrenous foci of the lung or circum- 
scribed pulmonary abscess may also be opened for drainage in extreme 
cases by section through the thoricac wall. Adhesions of the pulmonary 
to the thoracic pleura will facilitate this operation. 

Uncomplicated wounds of small size should be closed at once by 
an iodoform and sterile gauze dressing, well applied. If symptoms of 
pleural empyema follow, an opening may be made for drainage, pro- 
vided that the presence of pus is demonstrated by the aspirator. 

In complicated wounds, where the opening is large, or where frag- 
ments of bone, clothing, or any foreign substance have been driven into 
the pleura and lung, the wound should be kept open for drainage and 
treated by irrigation, as directed for empyema. 

In wounds of the heart the right auricle and ventricle are most fre- 
quently injured. Punctured wounds are less apt to prove fatal than 
those produced by gun missiles. Fischer has collected four hundred and 
fifty-two cases of wounds of the heart, with seventy-two recoveries. * 

The symptoms of injury to the heart are those of profound shock. 
The pulse is irregular, and, if there is haemorrhage into the pericardium 
and mediastinum, symptoms of pressure on the heart muscle are soon 
evident. 

The means employed to arrest internal hemorrhage elsewhere may 
be used here. Quiet should be enforced. Under proper conditions the 
pericardium and heart may be exposed by operation and sutures of ster- 
~ ile catgut applied to a wound of one or both of these structures. 


* “ Archiv fiir klinische Chirurgie,” 1868. 


CHAPTER XXI. 


THE ABDOMEN. 


The Stomach.—Gastrostomy, which operation has been described in 
the article .on cesophageal stricture, is required occasionally in the 
removal of foreign bodies which have been carried into the stomach and 
can not find an exit through the pylorus or be ejected in the act of vomit- 
ing. Gastroliths of considerable size, formed by the accretion of ingested 
matter, have in this way been removed. Although a considerable degree 
of tolerance may be present, if the size and shape of the foreign body are 
such that the probability of its removal by natural means are remote, 
the stomach should be opened. Two methods may be followed: First, 
gastrostomy, the details of which do not differ materially from those 
already given. It may, however, be necessary to make a larger open- 
ing in the stomach for the removal of the foreign body than when 
the operation is performed simply for the purpose of feeding. When 
feasible, the better operation is gastrotomy. In this operation the 
stomach is exposed by the same incision as for gastrostomy, usually 
enlarged in whatever direction may be required after the situation, size, 
and shape of the body to be removed has been ascertained. When the 
stomach is fully exposed, an effort should’ be made to draw it up into 
and through the wound as far. as possible, where it is held by 
silk threads inserted into the walls, the needle which introduces these 
not passing into the lumen of the stomach. The organ may then be 
incised, and the foreign body extracted either by the finger or a suitable 


instrument. Great care should be taken to so protect the margins of the 


abdominal incision with mops of gauze, to prevent the entrance of any 
septic matter into the peritoneal cavity. The wound in the stomach 
should be closed at once by the Lembert suture, with not more than one 
eighth of an inch between the stitches. If the stomach can not be drawn 
up into the wound, the abdominal incision may, if necessary, be further 
enlarged and sterilized pads inserted in such a way that the contents of 
the stomach can not come in contact with the peritoneum after it has 
been incised. The same method of suture for the stomach wall should 
be employed. As to the choice between these two operations, when the 
foreign body is small, and in the hands of an expert operator, gastrotomy 
would be preferable. For a larger foreign body, or in less expert hands, 
the operation of gastrostomy would be the safer procedure, the wound in 
the abdominal wall and stomach being permitted to close by granulation. 

It is an essential feature of either procedure that the stomach be thor- 
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oughly washed out before the operation and that no food be taken for 
twelve hours preceding the anesthetic. For washing out the stomach, 
the ordinary esophageal tube and pump or the stomach siphon may be 


used. 


Fie. 628.—(After Maclise.) 


Gastrotomy may also be required in certain cases of stricture of the 
pylorus. At least temporary benefit may be obtained by the introduc- 
tion of the finger through a limited incision in the stomach wall near the 
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pyloric end, carrying the finger into the pylorus and making careful 
dilatation of the stricture. The incision for exposing the pyloric end of 
the stomach should be about five inches in length, commencing at a point 
one inch to the left of the apex of the ensiform cartilage, and extending 
downward and to the right parallel with and one inch below the curve of 
the right costal cartilages. On account of the usual overdistention of 
the organ in pyloric stricture, the pylorus is, in these cases, further to 
the right of the linea alba than normal. Should the stenosis be so great 
that the finger can not be introduced, dressing forceps, or any dilating 
instrument, may be substituted. The incision in the stomach should be 
closed by Lembert sutures. If, after the incision in the stomach at 
the pylorus is made, the passage into the duodenum is found to be so 
nearly closed that dilatation can not be successfully accomplished, one 
of the three following procedures must be adopted, and may be 
done immediately, should the condition of the patient be such as to per- . 
mit it. 

The better operation is dwodeno-gastrostomy, which consists of a longi- 
tudinal incision through the strictured pylorus along the anterior aspect of 
the stomach and duodenum. The incision usually extends from an inch to 
an inch and a half in the stomach tissue and the same distance over the 
pylorus into the duo- 
denum. The stric- 
ture is divided in this 
incision, and the pos- 
terior internal sur- 
face of the wall of 
the stomach, the py- 
lorus, and duodenum 
are brought well into 
view by inserting a 
tenaculum above and 
below in the center 
of the incision, and 
widely separating 
the edges of the 
wound. Holding 
the wound thus open 
in diamond shape, 
the duodenum is 
brought over upon 
the stomach and su- 
tures are inserted, 
beginning at the up- 
per and lower angles 
made by retraction 
with the tenacula. Sutures should be of silk, and inserted after the 
method of Lembert. It will be seen that in this operation the duodenum 
is folded over and sewed on to the opening in the stomach in such a way 


Fic. 630.—The same after suture. (From Park’s “Surgery.”) 
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that a stricture no longer exists, the contents of the stomach falling 
directly into the duodenum beyond the pylorus. Should any difficulty 
be experienced in uniting the edges of this longitudinal incision, the 
opening may be enlarged in diamond shape by excising a triangular 
section from either margin. 

Gastro-enterostomy is the oper- s 
ation next in order of preference. 

This operation was first done by 
Wolfler, of Vienna, in 1881, and is 
performed as follows: A perpen- 
dicular incision is made along the 
median line, beginning at the xy- 
phoid appendix, and down in the 
direction of the umbilicus, as far 
as may be necessary to thoroughly 
expose the stomach and duodenum. 
This may be re-enforced by a trans- — Fie. 631.—Wélfler’s operation for gastro-enterostomy. 
verse incision on either side. The 
most careful asepsis is essential in all these operations within the peri- 
toneal cavity, and the sterile mats are necessary in order to prevent 
the contents of the viscera coming in contact with the peritoneal sur- 
faces. A preliminary irrigation of the stomach immediately before 
the anzesthetic is given, and for several days previous to the operation, 
should not be forgotten. The duodenum may be made out and care- 
fully followed, and a loop of the jejunum, as close to the duodenum 
as practicable, should be selected for the anastomosis. The point hav- 
ing been selected, the contents are carefully removed from five or six 
inches of the intestine by pressure with the fingers, and the gut kept 
empty by the fingers of an assistant, or, preferably, by tying with sterile 
tape. An incision at least three inches in length should be made into 
the anterior wall of the stomach about the middle of this organ and 
near the greater curvature. The incision should divide all the coats 
down to the mucous membyane, but should not at first enter the cavity. 
A similar incision is then made into the intestine, the operator endeavor- 
ing to divide the peritoneal and muscular coats down to the mucous 
membrane. The lower edges of these two incisions are united by a run- 
ning (continuous) suture of fine silk, the needle passing through the mus- 
cular and peritoneal coats of the stomach and into the peritoneal and 
muscular coats of the intestine until the two edges are thoroughly 
united. The incision is then continued through the mucous membrane 
into both organs, and the remaining edges are united throughout the 
extent of the wound. ‘This being done, it is advisable to re-enforce with 
a second row of interrupted sutures which include only the peritoneal 
and muscular coats. When this procedure is adopted, and the operator 
is convinced by inspection that there is reasonable doubt that metastasis 
has occurred, he should excise the diseased area, going well beyond the 
margins of induration, and close the stomach and duodenum, as shown 
in Fig. 632. 
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Of all the operations for lateral anastomosis between the hollow organs 


of the abdominal cavity, it seems that the rapid method with some form 
of segmented plate could better be employed in this particular operation 
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Fic. 632.— Wlfler’s operation modified by excision of the diseased area and closure of the duodenum and 
pyloric end of the stomach. (From Park’s “ Surgery.”) 


than all others. The insertion of the number of sutures required in 
Wolfler’s procedure consumes a great deal of time, and where time is a 
factor of such great importance it would be proper to employ the seg- 
mented rubber plates of Dr. Byron Robinson. 

Dr. Robinson gives the following directions for making the segmented 
rubber plates: 

Take two pieces of a rubber band, similar to those used in closing a 
purse or a bundle of papers, about two and a half inches long and three 
quarters of an inch wide. For larger openings the bands should be 
longer. Cut the corners off as shown in Fig. 633, and in the center of each 
band to be approximated cut out a triangular piece, leaving, when the 
two halves come together, a square aperture in the middle of the plate. — 
Cut out two round holes on each side, half an inch apart. The holes are 
left large, so that the part of the chamois-skin ring to be described with 
the linen thread will easily pass through. From a piece of chamois skin 
cut off several long strips, or wide shoe strings, and twist two or three of 
these strings together into a ring. This ring is fastened to the plate, as 
shown in Fig. 634, with catgut sutures. Finally loop the six linen sutures 
(Barber’s linen thread, No. 40) on the ring armed with six milliner’s 
needles, and the plate is ready for use. The incision through the walls 
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of the stomach and small intestine should be three and a half or four 
inches in length. One plate should be carried through the opening 
into either organ to be approximated and the needles made to traverse 
the wall from within, emerging at a proper distance from the edge of 
the incision. Each thread of one plate should bear an accurate relation 
to the corresponding thread of the opposite plate, so that when all the 
sutures are tied the compression will be equally distributed and no puck- 
ering permitted. When tied, the sutures should be cut short and the 
line of union be re-enforced by a carefully applied continuous suture 


Fie. 633. Fia. 634, 


Fic. 633.—Robinson’s segmented rubber plates. Fig. 633 represents the face of the segmented rubber plate for 
anastomosis; cece and c mark the points where the catgut sutures stitch the sheepskin ring to the 
rubber bands, f and 7, composing the plate; e indicates the six sutures armed with six needles; g 
notes the two lateral holes in the plate. The two end sutures appear between the edges of the rubber 
bands. The plates, of course, can be made of any size to suit the aperture. 

Fie. 634.—The same, showing the chamois-skin ring. Fig. 634 shows the back of the segmented rubber plate 
for the anastomosis; f and / indicate the two pieces of rubber band composing the plate; dd marks 
the sheepskin ring stitched on to the rubber bands at cc cand ¢ with catgut; e marks the six sutures 
armed with six needles. ‘The aperture to allow fecal circulation can be made of any size, as well as the 
plates. This plate is about the proper size to use in the small intestines of any adult human. 


(Lembert) of fine silk. This same technique will also apply to lateral in- 
testinal anastomosis. 

Gastro-pylorectomy.—Excision of the pylorus and the pyloric ex- 
tremity of the stomach and reunion of the divided surfaces by suture 
is an operation exceedingly formidable, and very rarely justifiable. It 
Should only be entertained in cases of stenosis or complete occlusion 
of the pylorus from non-malignant ulcer, in which pyloroplasty (duo- 
deno-gastrostomy) could not be done, or in cancer of this portion of the 
Stomach and duodenum, recognized in the early stages before metastasis 
had occurred. The incision through the abdominal wall is the same as 
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for Wolfler’s operation, extended somewhat farther to the patient’s right 
side, in order to give a better exposure. 

All heemorrhage should be arrested before the parietal layer of the 
peritoneum is incised. When this is done, the finger should be intro- 
duced and the pylorus located by following along the anterior smooth 
surface of the stomach, 
beneath the overlap- 
ping free border of the 
liver. If it be discoy- 
ered that the incision 
is not sufficiently free, 
a large sterile pad or 
mat should be placed 
in the abdomen be- 
tween the edges of the 
wound and the viscera, 
to prevent the escape 
of blood into the cavity 
while the opening is 
being enlarged. The 
wound should be widely dilated, the liver and gall bladder held up out 
of the way (care being taken not to wound this friable and vascular or- 
gan), and the parts to be removed brought into view. 

Having determined the extent of stomach and duodenum to be 
removed, these organs should be lifted as far as possible into the wound, 
and the omental attachments, on both curvatures, divided between two 
rows of catgut ligatures as far as the line of excision, and no farther. As 


Fic. 635.—Lines of section in gastro-pylorectomy. (From Park’s 
“a Surgery.”’) e 


Fig. 636.—Partial suture of the stomach. (From Park’s “ Surgery.”) 


soon as the peritoneal attachments are divided, a mat, which has just 
been taken from the boiler and squeezed as dry as possible, should be 
placed under the parts to be excised in order to prevent blood or other 
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matter from getting into the peritoneal cavity. The wall of the stomach 
is next cut through in a transverse direction, and, when a sufficient open- 
ing has been made, all fluids or other matter should be removed by small 
soft sponges attached to 
holders. Some operators 
apply a clamp across the 
stomach just above and to 
the duodenum just below 
the line of excision. All 
hemorrhage should be ar- 
rested as the operation pro- 
ceeds. If a clamp is not 
employed, asilk loop should 
be thrown around the duo- 
denum to prevent its slip- 
pingdownward. When the 
diseased portion is removed, 
the wound in the stomach 
should be closed from the 
lesser curvature downward, 
until the opening left is of the same size as that in the divided duode- 
num. The materials to be used are fine iron-dyed silk and small half- 
curved needles. 

The method of closure is by the Czerny-Lembert suture (Fig. 638). 
The first row is inserted from the inner side, the needle passing through 
the mucous membrane, submucous, and slightly into the muscular tissue, 
but not the peritoneum. The posterior half of the wound should be 
closed first. The outer suture, which is that of Lembert, passes beneath 
the peritoneal covering, practically running through the muscular layer, 
but does not pierce the mucous membrane. The needle is introduced on 
one side three sixteenths of an inch from the cut edge of the viscus, and 
is made to emerge one sixteenth of an inch from the margin (passing 
about one eighth of an inch beneath the peritoneal 
coat). It is then carried to the opposite side and in- 
troduced in the same manner one sixteenth of an inch 
from the cut edge and brought out one eighth of an 
inch farther on. This suture should be repeated every 


Fro, 638—The Czeny- eighth of an inch. As fast as introduced the ends 
embert suture. The a 


Fie. 637.—The reunion completed. (From Park’s “Surgery.”) 


upper suture is Lem should be tied together and intrusted to an assistant. 
ert’s, 5 ° . ° 
Czy’, 'S The sutures are not finally tied until all are inserted, 


and are then secured from above downward. 

When the upper portion of the aperture in the stomach is closed, the 
sutures should be carried from the edges of the remaining aperture across 
to corresponding points upon the duodenum, and, when the entire cir- 
cumference is completed, should be tied and cut off close to the knot. 
After a careful cleaning of the peritoneal cavity, strong silkworm-gut 
Sutures are carried rough the integument, muscles, fascia, and perito- 


nheum, and the wound closed. The Sack should be kept at rest for the 
49 
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first day or two. An enema of beef tea and whisky should be given every 
four or five hours. From two to four ounces of the former to 3 j-ij of 
the latter may be administered at each injection. Crushed ice in moder- 
ate quantities may be given in the mouth. After two days, milk and 
liquid food in small quantities (a teaspoonful at a time with intervals of 
several minutes) may be given by the mouth, and solid food by the tenth 
day. 

Perforating ulcers and penetrating wounds of the stomach are sub- 
ject to the same operative procedures as advised in similar conditions in 
the intestines. 

Duodenum.—Operations upon this organ must be chiefly confined to 
the upper portion on account of the relations of the bile and pancreatic 
ducts to the middle portion, and the body of the pancreas and great 
mesenteric vessels to, the lower third. In rare instances impaction of 
gallstones in the common duct at or near the duodenal opening requires 
operative measures. 

Duodenostomy has been performed in several instances for the relief 
of stenosis of the pylorus, but without encouraging success. The inci- 
sion through the abdominal wall is the same as in pylorectomy. The 
opening is made in the upper portion of the organ. Digital or instrumen- 
tal dilatation of the stricture is done through the opening. 

The intestinal wound should be closed at once with Lembert sutures. 
Dilatation when indicated should preferably be made through the 
stomach. 


OBSTRUCTION OF THE ALIMENTARY CANAL BELOW THE PYLORUS. 


Partial or complete occlusion of the alimentary canal may occur from 
a variety of causes, namely: 1, impaction of fecal matter; 2, foreign 
bodies ; 3, intussusception ; 4, volvulus; 5, constriction by bands; 6, 
by adhesions; 7, omental and mesenteric slits ; 8, diverticula ; 9, neo- 
plasms ; 10, stricture ; 11, true hernia. 

The impaction of ingested matter may occur at any part of the ali- 
mentary canal, although this accident occurs in the great majority of 
cases in the large intestine. The cecum and ascending colon are the 
most common seats of fecal impaction, the sigmoid flexure next in 
order. 

The symptoms upon which a diagnosis is made are the presence of a 
tumor in the line of the colon, which is not painful on pressure, may be 
molded by firm and prolonged compression, is movable, and has formed 
gradually. In the sigmoid colon and rectum digital exploration will 
demonstrate the nature of the mass. Vomiting, tenderness, and shock, 
so common in acute obstruction, are absent, or, if present, only occur in 
the latter stages and in extreme cases. 

The ¢reatment consists in the repeated injection of warm water until 
the bulk of the tumor is softened, when laxatives may be given by the 
mouth. The method of injection is as follows: Place the patient in the 
knee-elbow position, or upon the right side with the pelvis elevated. In 
this position the pressure is in great part taken off the rectum, and @ 
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greater degree of tolerance is obtained. The fountain irrigator is the 


best instrument, and from two to four pints or more may be thrown slow- 


' 


ly in at one operation. The water should be allowed to remain in the 
colon as long as possible. When the impaction is near the anus, it may 
be removed with the finger or by a spoon. 

Foreign Bodies.—Indigestible substances of various kinds, intro- 
duced by accident or intentionally, at times pass through the stomach 
into the intestinal canal and become lodged. In rarer instances they 
are introduced through the anus. 

Biliary calculi which have passed through the common duct into 
the duodenum, or, causing ulceration of the gall bladder and duodenal 
wall, enter the canal in this manner, may also cause intestinal occlusion. 
Again, obstruction has been caused in a number of instances by con- 
eretions (enteroliths) composed of ingested material insoluble in the 
gastro-intestinal juices and from which the moisture has been absorbed. 
They are met with chiefly in the colon and vermiform appendix. 

The symptoms vary with the suddenness or completeness of the 
obstruction, as well as with its location. Sudden occlusion is accom- 
panied by pain of a colicky and violent character, usually referred to 
the seat of the obstruction. Shock is also present in acute stoppage 
of the canal. Vomiting is an early and prominent symptom of occlu- 
sion of the small intestine, coming on at a later period, when the colon 
isinvolved. On the other hand, constipation is a feature of stoppage 
in the large intestine, while fecal matter in varying quantity may con- 
tinue to pass per anum for several days after occlusion above the 
ileo-ceecal valve. In arriving at a diagnosis, palpation and percussion 
will be of value. The knowledge of the accident when a body has 
been swallowed will, of course, establish the character of the occlu- 
sion. Insane or hysterical individuals often indulge in such practices. 
Biliary colic and jaundice not infrequently precede occlusion from cal- 
culi which escape by the common duct, while tenderness in the region 
of the liver and duodenum must be present in a varying degree in 
cases of perforation of the duodenal wall by large calculi from the gall 
bladder. 

Tenderness is also present in cases where delicate sharp objects (pins, 
needles, etc.) have passed through the walls of the intestine and are 
wandering in the cavity of the peritonzeum or in the pelvis. 

The treatment which should be instituted in obstruction by foreign 
bodies will depend in great part upon the symptoms which ensue. If 
the occlusion is complete and the symptoms are alarming, operative in- 
terference should not be delayed. The only doubt which may be thrown 
upon the propriety of operating is the presence of shock or collapse in 
an extreme degree. If this condition is present, morphine and whisky 
hypodermically should be administered in the effort to bring about re- 
action. If no urgent symptoms follow the presence of a foreign body in 
the alimentary canal, expectant measures may be employed in the hope 
that it may pass out by the rectum. When a foreign body has been 
Swallowed and has gone beyond the stomach, and its shape is known to 
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be such that it may cause perforation of the intestinal wall, or that the 
possibility of its being passed through is remote, it is the wiser policy 
not to lose valuable time by procrastination, but to operate at once, 
When introduced through the anus or lodged in the rectum or lower 
portion of the sigmoid 
flexure of the colon, 
it may be removed 
through the natural 
opening. 
Intussusception, or 
the telescoping of one 
part of the intestinal 
canal into another (Fig, 
639), may occur at any 
portion of the bowel. 
It is most frequent 
in infancy, being at 
that time of life the 
most common cause of 
intestinal obstruction. 
In the small intestine, 
it is called enteric, in 
the colon, colic; and 
when occurring at the 
ileo-czecal valve, éeo- 
cecal intussusception. 


Multiple invagination 
Fie. 639.—Intussusception of the jejunum. a, Internal cylinder. 6 - - ; 
Middle cylinder. c¢, External cylinder. : (After ‘Treves.) ; am the small intestine 


is not infrequently 
found on autopsy in children in whom no symptoms existed before 
death, and which evidently occurred in the last few minutes of life. 

Dr. L. Emmet Holt collected 885 cases of intussusception under 
three years of age. Of these, 28 were under four months old; 1138 
were between four and six months old; 71 between seven and nine 
months; 18 between ten and twelve months; 32 between one and 
two years; 96 between two and ten years. Three fourths of all 
the cases occurred in children in the first two years of life, and 
one half between the fourth and ninth months. It is more frequently 
met with in males than in females, in a proportion of 174 to 94. Its 
association with any general disease is too infrequent to be of any im- 
portance. It is caused by irregular action of the muscular walls of 
the intestines. One part of the tube, by reason of irritation, becomes 
stiff and small by contraction of the circular muscular fibers, while the 
part immediately below is relaxed, and into this the smaller and stiffened 
part telescopes. The mesentery is drawn in with the bowel. Intussuscep- 
tion need not necessarily cause obstruction and strangulation, but in most 
cases both are present, and produce the usual symptoms of occlusion. 
Gangrene may occur, due to strangulation of the mesentery as it becomes 
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crowded in with the invaginating gut. In some instances parts of the 
gangrenous intestine are passed by the rectum. The symptoms are 
those of sudden and severe pain and vomiting, symptoms of (abdominal) 
shock, tenesmus, especially when the tumor is low down toward the rec- 
tum, and bloody and mucous evacuations. The tumor may usually be 
felt on the left side along the sigmoid flexure, or by rectal examination. 
The abdomen is not distended in the early stages of the disease, but 
later, when obstruction becomes established, tympanites is well marked. 
The pain is usually intermittent, as in colic, and is excruciating during 
the attacks. The most marked symptom is the passing of blood or 
bloody mucus. The temperature during the first twenty-four or forty- 
eight hours usually rises, but may be normal or subnormal in the early 
stages of the attack, due to shock. The prognosis depends on the age 
of the patient and the character of the invagination. If it is recog- 
nized within the first few hours and energetically treated, the death rate 
will be very much lower. 

Treatment.—W hen the disease is recognized within the first twelve 
or twenty-four hours, an anzesthetic should be administered and the 
patient completely relaxed, placed upon the back with the thighs flexed, 
and the table inclined, so that the head may be considerably lowered. 
Inflation through the rectum and colon or the injection of liquid may 
be employed. Inflation is preferable for the reason that it is some- 
what more easy to determine when reduction has been accomplished 
by air than by water. Danger of intestinal rupture is not very great, 
as it occurred only once in two hundred and twenty-five cases in 
children. An ordinary hand bellows can be used with a long cathe- 
ter attached, introduced well up in the colon. The introduction of 
air should be effected gradually, and its escape prevented by pressing 
the buttocks closely together. Manipulation of the tumor is advised 
while the air is being introduced. The best guide as to the quantity of 
air to be introduced is the distention it produces. Fifteen or thirty 
minutes may be allowed for the effort. When bellows can not be ob- 
tained, warm water, at a temperature of about 105° F., may be substituted. 
A fountain syringe may be used, and the pressure increased by eleva- 
tion. The quantity of water should be determined by the degree of full- 
ness felt along the line of the colon. The water should be allowed to 
escape, and if the tumor has not disappeared, it may be again tried, and, 
failing in a second attempt, laparotomy should be resorted to. In intus- 
susception, as in all other intestinal lesions, delay is always dangerous ; 
for many reasons early operation should be performed ; invagination is 
usually slight in the beginning, swelling and adhesions have not oc- 
curred, and mechanical reduction is easier. In one of my cases, seen on 
the fifth day, the ileo-czecal valve protruded through the rectum, and 
no amount of force would disinvaginate the adherent and strangulated 
mass. Out of sixteen operations done on the first or second day, forty- 
four per cent recovered ; in forty-four operations after the third day, 
there were seven recoveries. Cathartics should not be used at any 
time. 
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Volvulus, or twisting of a loop of intestine, occurs usually in the sig- 
moid flexure of the colon, although the remaining portions of the colon, 
or cxeecum and small intestine, may be occluded by this accident. The 
loop may become twisted upon itself at its mesenteric attachment, or | 
one loop may be twisted over a second. ‘The last variety is more apt to 
occur in the ileum and lower jejunum. The principal cause of volvulus 
is an abnormally long mesentery, allowing unusual freedom of motion to 
the loop of intestine which is attached to it. This defect may be congeni- 
tal or acquired. Constipation and the habitual distention of the sigmoid 
flexure by fecal matter is probably the most frequent cause of elongation 
of the meso-colon and increased length of this part of the large intestine. 
Volvulus occurs more frequently in men than in women, and is met with 
in adults more than in children. When the conditions are favorable, a 
suitable position or an accident in movement is sufficient to rotate the loop 
on its axis, causing occlusion by the weight of the loop and mesentery 
brought to bear upon a limited surface. The symptoms of volvulus are 
those of acute intestinal obstruction. Pain similar to that of colic is 
present from the start. Constipation is the rule, and indicates the 
sigmoid colon as the seat of the lesion. Tenesmus is present in a cer- 
tain number of cases, and is additional evidence that the colon is in- 
volved. Distention of the abdomen to an extreme degree occurs in a 
large proportion of cases, developing more rapidly in volvulus of the 
colon. Vomiting is rarely present until late in the history of the case, 
and, when it appears early, it suggests obstruction in the small intestine. 
A condition of shock more or less profound supervenes if relief is not 
obtained. Diminution in the quantity of urine is present in a certain 
proportion of cases. 

Without interference the prognosis is fatal probably without excep- 
tion in every case of complete volvulus. Strangulation of the loop and 
enormous distention of the part involved occur. 

Treatment.—If the symptoms point to the sigmoid flexure or colon 
as the seat of the twist, the introduction of warm water into the rectum 
is indicated. The patient should be placed in the knee-elbow position. 
The introduction should be made gradually, and may prove successful 
in recent cases where adhesions have not occurred, or where the disten- 
tion of the gut is not too great. If this measure is not successful within 
a few hours, abdominal section should be performed, the hand intro- 
duced, and the loop untwisted. 

Constriction by Bands.—Bands of cicatricial tissue resulting from old 
as well as acute peritonitis cause intestinal obstruction in a certain pro- 
portion of cases. This accident occurs chiefly in adults, about equally in 
both sexes, being due to pelvic inflammations in women and to appendi- 
citis and traumatic peritonitis in men (Treves). The bands vary in length, 
breadth, and points of attachment. The lower jejunum and ileum are in- 
volved in almost all cases. The symptoms are in general those of acute 
obstruction of the small intestine. Pain is violent in the beginning, and 
in the majority of cases is referred to the part involved. Vomiting is an 
early and persistent symptom, and, as is common in obstruction above 
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the ileo-czecal valve, is apt to be stercoraceous. Shock is usually more 
prominent in this form of occlusion than in those heretofore given. The 
urine is diminished in quantity. The abdomen is not tympanitic as a 


rule, although the constricted loop may be greatly distended, and may 


be recognized as a distinct tumor by palpation or percussion, or by vagi- 
nal or rectal exploration. 

The diagnosis must be made from the history of a former peritonitis 
and the presence of the symptoms above given. The prognosis is grave, 
and the indication for treatment is early operative interference. 

In addition to inflammatory bands, intestinal occlusion is occasionally 
caused by the pedicle of an ovarian or uterine tumor, or the Fallopian 
tube may act in the same manner. 

Adhesions between contiguous loops of intestine, resulting from peri- 
tonitis, may occur in such a manner as to lead to occlusion. The symp- 
toms do not differ materially from those just given, and the treatment 
is the same. 

Strangulation through Slits in the Omentum and Mesentery.—Occa- 
sionally a loop of intestine slips through an opening in the omentum or 
mesentery, becomes imprisoned and strangulated. The rent may be con- 
genital or result from an injury, penetrating or non-penetrating. The 
small intestine (ileum) is most frequently involved, and the aperture oc- 
curs as a rule in the mesentery of the last part of this organ. Strangula- 
tion of the colon in this manner is exceedingly uncommon. With the 
exception of the presence of a tumor, the symptoms are the same as 
those in hernia of the small intestine with strangnlation. Early opera- 
tive interference offers the only hope of relief. 

Constriction by Diverticula.—Pouches or cavities communicating 
with or attached to the intestines may be true or false—i. e., congenital 
or acquired. Meckel’s diverticulum, which is attached to the last two or 
three feet of the ileum, may remain patulous and open at the umbilicus, 
or more frequently it ends in a blind extremity which may be continued 
as a cord to the umbilicus. When it exists it represents the vitelline 
duct of the embryo, in which the normal process of closure and oblitera- 
tion has not taken place. The vermiform appendix may also be classed 
with the true diverticula. False diverticula occur in both the small and 
large intestine, being slightly more common in the colon. Their mode 
of origin is not as yet satisfactorily explained. They are found to pro- 
ject between the two layers of peritoneum along the mesenteric border 
of the small intestine, and into the appendices epiploice of the colon 
(Treves). They are hernice of the mucous membrane projecting through 
an aperture in the muscular layer. 

Constriction and strangulation of a loop of intestine by Meckel’s 
diverticulum are much more apt to occur than by the false pouches. The 
vermiform appendix in rare instances may become twisted upon its axis 
and strangulated, or it may cause the constriction of a neighboring loop 
of the ileum. 

There are no symptoms peculiar to obstruction from true or false 
diverticula, and the nature of the lesion can only be discovered by ab- 
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dominal section, which is indicated in this form of intestinal ocely- 
sion. 

Neoplasms.—Various new formations, both benign and malignant in 
character, may occur in the intestinal canal and lead to obstruction by 
projecting into the lumen of the gut, or by pressure from without or by 
development within the wall proper, producing narrowing. /ibroma, 
jibro-myoma, and lipoma are of rare occurrence. Angioma is also ex- 
ceptional in this location. Adenoma is a more common form, develop- 
ing from the glandular apparatus, and more particularly from the fol- 
licles of Lieberktihn in the large intestine. 

Sarcoma and carcinoma are also met with, both as primary and 
secondary growths. The symptoms of obstruction are, as a rule, gradual 
in development, and the presence of a tumor may be recognized by pal- 
pation with the abdominal muscles in complete relaxation. Cancer is 
the most common of these new formations, and is apt to be located in 
the colon or rectum. According to Haussmann and Treves, the variety 
of cancer met with in the large majority of instances is a cylindrical 
epithelioma, encephaloid and scirrhus being very exceptional. The 
growth may cause constriction by extending completely around the 
lumen of the tube, or, by developing on one side, cause stenosis by its 
bulk and by the contractions which result. The diagnosis of cancer 
may be made in those cases in which the disease is situated in the rec- 
tum or lower portion of the sigmoid flexure by digital examination or 
by the aid of the speculum. Situated higher up, the presence of a 
tumor, the age of the patient (over forty as a rule), and the peculiar 
cachexia will aid in arriving at a correct diagnosis. 

Stricture.—The partial or complete occlusion of an intestine, by cica- 
tricial contractions following inflammation or ulceration of its mucous 
and submucous or muscular layers, constitutes a true intestinal stricture. 
Constriction by peritoneal bands, or the infiltration accompanying can- 
cer, is not considered as stricture proper. 

Any disease which produces loss of substance in the inner layers of 
the wall of the gut may produce stricture. The ulcers of typhoid fever, 
tuberculosis, dysentery, syphilis, and chronic intestinal catarrh, or those 
resulting from injury by ingested matter, by traumatism, or the necrosis 
following strangulated hernia, are the chief lesions which precede true 
stricture of the intestine. Cicatrization in an ulcer which has its long- 
est axis at aright angle to that of the intestine is more apt to lead to 
obstruction than one which has its long axis in an opposite direction. 
Stricture occurs in adults, of forty years or more, oftener than in the 
young, being rarely met with in children under ten years of age. No 
portion of the alimentary canal, from the pylorus to the anus, is exempt, 
yet stricture of the duodenum and upper jejunum is comparatively rare ; 
the ileum, near the cecum, is more frequently attacked, while the large 
intestine, and especially the sigmoid flexure and rectum, is the most 
common seat of this grave and painful affection. 

The symptoms of stricture are those of progressive narrowing of the 
intestine. The intensity of the symptoms will be proportionate to the 
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rapidity with which stenosis results and to the portion of the canal in- 
volved. Pain is not marked until the narrowing has arrived at a point 
where ingested matter passes through with difficulty. It is spasmodic in 
character, and occurs at varying intervals. Distention of the intestine 
above the seat of stricture, with consequent hypertrophy of the wall, 
follows sooner or later in all cases. The continued irritation of the bowel 
from the pressure of fecal matter induces ulceration of the mucous and 
submucous tissues at and above the seat of stenosis, and perforation 
may occur. 

Vomiting is an earlier symptom in stricture of the ileum and jeju- 
num than when the colon is involved. There may be diarrhea or con- 
stipation, or these conditions may alternate, and are therefore of no 
diagnostic value. Tenesmus is rare, and the abdomen is not distended 
except in case of peritonitis. As far as the previous history may be of 
value in locating the seat of the lesion, it is known that dysenteric ulcers 
are usually found in the rectum, sigmoid flexure, and caecum, and in 
the order of frequency in which these organs are given: typhoid ulcers 
(which rarely cause stricture) in the lower ileum and cecum; those of 
chronic catarrh in the colon; syphilis (gumma) in the rectum and 
ileum ; and tubercular ulcers in the lower ileum (Treves). 

The diagnosis of stricture must be based upon a study of the symp- 
toms above given, except the cases in which the lesion is in the rectum 
or lower part of the sigmoid flexure, where digital or instrumental ex- 
ploration may be made. 

Treatment.—Stricture of the rectum and lower part of the sigmoid 
flexure of the colon should be treated by dilatation or division. Above 
this point the only hope of relief is by exsection of the part involved 
with end-to-end anastomosis, or by lateral intestinal anastomosis. En- 
terostomy and colostomy (fecal fistula) are palliative surgical measures, 
to be instituted when other means are not indicated. 
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In all lesions of the intestines in which it becomes necessary to in- 
vade the abdominal cavity the incision should be made directly over the 
seat of lesion. When the seat of the obstruction can not be determined 
without exploration, the linea alba should be selected. The caecum, 
ascending and descending colon, can be more directly approached from 
an opening in the lateral aspects of the abdomen immediately over these 
viscera. The sigmoid flexure and upper portion of the rectum may be 
best exposed by an incision parallel with Poupart’s ligament, and about 
two inches internal to the left anterior spine of the ilium. In general, 
it may be said that the smaller the incision the better, yet the opening 
Should always be sufficient to admit of thorough exploration, and, if 
hecessary, large enough for inspection. The patient should rest upon 
the back, with the head and shoulders slightly elevated, in order to relax 
the abdominal muscles. Under certain conditions the modified Trende- 
lenburg posture is advisable. Strict attention should be paid to the anti- 
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septic details already given. All bleeding should be arrested before the 
parietal peritonzeum is incised. This should be punctured, and a very 
dull-pointed, grooved director inserted, and the peritonzeum divided on 
this instrnment. The opening should be not larger than will suffice to 
admit the finger, and if then found necessary to enlarge it this can be 
done. When possible, McBurney’s method of separating and retract- 
ing, without division of the fasciculi of the abdominal muscles or their 
aponeuroses should always be preferred. As soon as this is accom- 
plished, the seat of obstruction should be sought. The escape of intes- 
tines or omentum through the wound should be prevented by holding 
sterile mats over these viscera and pressing them back into the peri- 
toneal cavity. If, upon exposing the small intestines, some of the coils 
are found to be greatly distended while others are collapsed, it is pretty 
safe to conclude that the obstruction is near at hand, and the collapsed 
loops should be carefully passed between the fingers up to the obstruc- 
tion. It is scarcely possible, in the condition in which the viscera will be 
found, to determine exactly which is the upward or downward direc- 
tion of the coils, and it may be necessary to begin at the cecum and 
work upward. 

Senn determined by experimentation that by touching the peritoneal 
surface of the bowel with a little powdered chloride of sodium, a reversed 
peristalsis will ensue. In this way the upward direction of the bowel 
may be recognized. ; 

If the coils which present are so enormously distended that they seri- 
ously interfere with the exploration, the gas should be evacuated by 
puncture with the knife and immediate closure with Lembert sutures. 
Multiple punctures may be required, since it often occurs that not more 
than one or two feet of intestine will be emptied from a single opening. 

When, as not infrequently happens, by reason of procrastination in 
asking for surgical relief, the condition of the patient is so critical that a 
prolonged operation is not indicated, it is the better practice to seize the 
first presenting loop of distended intestine, stitch it to the abdominal 
wound, and establish immediately an artificial anus. The alarming 
symptoms of obstruction thus allayed, the occlusion can be dealt with at 
a subsequent operation. I have in a number of instances successfully 
employed this method, removing the obstruction, and afterward restor- 
ing the continuity of the canals. 

If the czecum is found to be distended, the lesion is evidently in the 
colon, and this organ should be followed to the obstruction. If biliary 
calculi, a foreign body, or enteroliths are found, the part involved in the 
obstruction should, if possible, be brought out at the wound, protected 
by warm towels, the escape of matter into the cavity of the peritoneum 
prevented by napkins, and the body removed by an incision in the long 
axis of the gut, and, when possible, opposite the mesenteric attachment. 
The length of the opening should be sufficient to allow of the removal of 
the body without bruising or tearing. If the part can not be brought out, 
it should be laid upon mats and the peritoneum in this way protected 
from the escape of fecal contents. This accident may be in great part 
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prevented by compression of the gut above and below the obstruc- 
tion. The wound in the intestinal wall is next closed by Lembert’s 
suture. 

When intussusception exists, the invaginated portion should be 
brought into full view, and careful traction employed in the effort at 
reduction. If this can not be accomplished, or if strangulation and 
necrosis exist, exsection of the necrosed portion should be made at once, 
if the condition of the patient is such as to justify a prolonged opera- 
tion. If not, the dead loop or portion should be brought out at the in- 
cision in the abdomen, cut away, and a fecal fistula established. In 
this emergency Bodine’s operation may be found of great value. The 
restoration of the intestinal canal may be accomplished at a subse- 
quent operation. If, however, operative interference has not been too 
long postponed, it will be advisable to proceed with the exsection at 
once. 

Hasection—or, as it is sometimes called, resection—of the intestine 
is a very proper operation, and one which, if performed early enough, 
with the careful attention to details it requires, will succeed in the ma- 
jority of cases. This operation is one of such importance that, in 
describing the technique, the following case is given in detail: 

Leah R——, Russian, fifty-six years of age, housewife, was admitted 
to Mount Sinai Hospital on October 9, 1886, with the following history: 
For ten years she had had a swelling in the left groin, which would dis- 
appear when she was lying down and return when she was standing erect. 
She had not worn a truss. Two weeks before admission she discovered 
that the tumor no longer disappeared upon going to bed, but became 
painful, tender, and more swollen. She had not vomited up to the time 
of arriving at the hospital, but there had been no evacuation of the bow- 
els for six days prior to her admission. 

On admission, a swelling as large as an ordinary fist was found occu- 
pying the inner aspect of the left groin and thigh. The skin over the 
tumor was red in color, tender and doughy to the touch, and fluctuation 
was evident. The tissues around were slightly emphysematous. The 
patient’s appetite was gone; she was emaciated, having lain in her pres- 
ent condition ten days ina tenement house, without proper care. The 
temperature was normal. 

A diagnosis of strangulated femoral hernia was made, ether adminis- 
tered, and the tumor incised. Several ounces of foul pus mixed with 
intestinal matter were discharged. No trace of a hernial sac or of intes- 
tine could be discovered, such was the gangrenous condition of the mass. 
Upon introducing the little finger into the femoral canal, a slight opening 
into the intestine could be felt. Into this a closed dressing forceps was 
introduced, and the opening dilated by separating the jaws of this in- 
Strument. This was intended to secure the freer exit of ingested matter 
from the upper portion of the occluded gut. 

A loose dressing of iodoform gauze was laid over the wound. The 
patient improved in condition after this operation, under mild stimu- 
lation and liquid diet (milk, beef tea, beef juice, whisky, sherry, ete.). 
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Only a small quantity of ingested matter escaped when the gauze dress. 
ing was changed on every second or third day. 

On October 22d, thirteen days after the first operation, with ether 
narcosis, laparotomy was performed. The patient was placed upow the 
back, with the pelvis elevated upon a firm cushion. With Volkmann’s 
spoon the granulation tissue was first scraped from the walls of the 
abscess, the hole into the intestine plugged with a pellet of iodoform 
gauze, the cavity of the abscess irrigated with 1-to-1,000 sublimate, and 
then tightly packed with iodoform gauze. 

The integument about the femoral canal was washed thoroughly with 
soap and warm water, cleanly shaved, washed with ether, and finally with 
1-to-1,000 sublimate solution. Hot sterile towels were laid over that por- 
tion of the body near the groin, leaving only a spot exposed measuring 
six by four inches. 

An incision four inches in length was made parallel with the outer 
border of the rectus muscle, the lower end being over the femoral ring. 
All bleeding was arrested, so that before the peritonzeum was opened the 
wound was absolutely dry. Catgut ligatures were employed. Great care 
was observed to keep to the inner side of, and away from, the epigastric 
vessels which were exposed in the dissection. The parietal layer of the 
peritoneum was picked up with a fine forceps, opened, and further 
divided upon the finger as a director. 

Upon looking into the abdominal cavity, one or two loops of normal 
small intestine were seen, and upon displacing these upward, a third loop 
was seen to be imprisoned in the femoral opening. That part of this loop 
above the constriction was slightly distended, while the part on the side 
nearest the rectum was contracted until it was about two thirds of the 
diameter of the upper segment. The obstruction of the intestinal canal 
at the ring was complete. A hot sterile mat was placed beneath the im- 
prisoned loop in such a manner that it held the loose loops of small 
intestine back, and was ready to receive any foreign matter which 
might escape from the gut when it was divided. 

Two long-jawed. scissors forceps (used as clamps) were then placed so 
as to close the loop of gut which was caught in the ring. One of these 
rested against the inner surface of the ring, and the other only sufficient- 
ly removed from this to permit of a division of the intestine between the 
forceps. 

As soon as this was effected, the loose end, with one pair of forceps 
attached, was brought out through the abdominal wound and placed in 
a warm towel. As the forceps which constricted the ring of gut attached 
to the femoral canal was removed, a tuft of sponge was tightly packed 
into this ring to prevent any infection from the abscess with which it 
communicated, 

Of the loop which had been liberated, about ten inches (five above 
and below the point of occlusion) were drawn out of the abdomen, sterile 
mats carefully placed so as to close the wound and prevent any escape 
of matter into the peritoneal cavity, and the exposed gut protected 
by covering with warm towels. A piece of cotton tape, previously boiled, 
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one fourth of an inch wide was then tied four inches above and below 
the limits of the gangrenous opening, so as to completely occlude the 
Jumen of the gut (d, d, Fig. 640). When the forceps clamp was re- 
moved, the opening into the intestine was seen to occupy two thirds of 
the circumference of the canal. The gut was then cut across at a right 
angle to its axis by a single stroke with the straight scissors (a, b, Fig. 
640). These lines of section were well out in sound tissue. The piece 
of intestine removed measured two inches and a half. A triangular piece 
of the mesentery was also removed (), c, 0, Fig. 640) in such a man- 


Fic. 640.—Loop of small intestine. a@,d, Lines of section through the gut, removing the gangrenous 
portion. 0, ¢, Same through the mesentery. a, a, Gangrenous portion of ileum. d, d, Occlusion of the 
afferent and efferent tubes by tape ligatures. 


ner that the mesentery was left projecting nearly one fourth of an inch 
beyond the end of the intestine. This should be done to insure the 
vascular supply to the gut at the line of section. 

The bleeding from the mesentery was profuse, requiring a dozen cat- 
gut ligatures. From the ends of the intestine only a slight oozing oc- 
curred. The cavity of the gut from the tapes to the openings was care- 
fully emptied of all matter and washed out with Thiersch’s solution. 
Nothing escaped from the lower end. 

The edges of the divided mesentery were first united by eight inter- 
tupted catgut sutures about one fourth of an inch distant from each 
other. When the intestine was reached, the mesenteric attachment of 
each end was carefully brought into apposition and the work of stitch- 
ing the ends of the cylinders to each other begun. 

In doing this, two forms of suture should be employed: 1. A suture 
through the mucous membrane alone—Czerny’s suture. 2. That through 
the peritoneal coat alone—Lembert’s suture. 

In Fig. 641, which represents a longitudinal section through the 
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ends to be approximated, is shown at 6 the Czerny suture as it is passed 
through the mucous layer of the gut from the inner surface of the canal; 
while at @ the method of introducing the Lembert suture through the 
peritoneal layer is shown. 

When a gut is cut across, the longitudinal muscular layer retracts, 
carrying the peritoneal layer with it, and leaving the thick mucous 

membrane projecting about one eighth of 

(CO rene ere an inch. The object of the Czerny suture 

is to bring the mucous membrane and the 

“SI =“ connective tissue, upon which it rests, to- 

is gether, and thus strengthen the line of 

W—— _ union after adhesion occurs. If this is not 

Bre. 64 Scheme yoatue~=6 done, the slight adhesions between the 

peritoneal surfaces obtained by the Lembert 

suture might give way under the distention of the intestine by gas or in- 

gested matter. The objection to passing a suture entirely through the 

wall of the gut, and thus approximating all the coats at once, is the dan- 

ger that the perforation may be followed by escape of gas or other con- 

tents. The inversion of the mucous membrane by Czerny’s suture, and 

of the peritoneal layer by Lembert’s suture after the threads are tied, is 
shown in Fig. 642. 

In suturing the intestine, the very finest black silk, and delicate 
half-curved needles, should be used. The thread should be made thor- 
oughly sterile. In commencing the sutures, first insert one Czerny 
suture just at the mesenteric or attached border of the intestine, and 
tie this, the knot, of course, coming within the lumen of the gut. 
The needle should pass from within through the mucous layer at a dis- 
tance of about three sixteenths of an inch from the free border (Fig. 641), 
out along the free border of the same end, and, being carried across to 
the opposite end, should be made to enter below 
the muscular and mucous layer, and to emerge 
through the mucous layer three sixteenths of 
an inch from its cut edge. A Lembert suture 


should be next inserted just at the edge of the Fis. 642—Schematie. Showing the 
inversion of the peritoneal layer 
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mesenteric attachment, as follows:* The by tying Lembert’s suture, and 
1 * of the mucous membrane by 
needle is made to enter the peritoneal coat Grannyseataes 


one eighth of an inch from the edge, and, pass- 

ing between the serous and mucous coats, is again brought through 
the peritoneal layer about one twenty-fifth of an inch from the edge 
(Fig. 641, a). At a point exactly opposite, the same stitch is passed 
through the peritoneal layer of that side for the same distance, and 


* When the peritoneal surfaces of the intestine are held in apposition by this suture, adhesion 
occurs in a remarkably short time. In January, 1887, I was called in consultation in a case of 
suspected volvulus. Upon opening the abdomen, it was found impossible to untwist the loop 
without puncture and evacuation of the contents of the greatly distended gut. The opening, one 
fourth of an inch long, was closed by four Lembert sutures at 11.30 4.m. Three and one half 
hours later the patient died. On autopsy, not only had well-marked adhesion taken place, but 
the silk threads were with difficulty recognized, being hidden beneath the inflammatory extr 
dation. 
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this thread is tied. In knotting all of these sutures, it is a wise pre- 
caution to use the double or friction knot for the first tying, for by so 
doing there is no danger of the suture slipping and the parts separating 
as the second turn is being made. <A second Lembert suture should now 
be inserted on the other side of the mesenteric attachment, and an inter- 
mediate suture passed between these, through the substance of the mesen- 
tery and down into the strip of intestine which here is uncovered by 
peritoneum. Hatra care must be taken to see that this part of each end 
of the cylinder is in perfect coaptation. The sutures are now inserted 
for the remainder of the apposing surfaces. The Lembert sutures should 
be one eighth of an inch apart. The mucous or Czerny sutures should 
-be from one fourth to three eighths of an inch apart. It is evident that 
while the Czerny suture is tied, leaving the knot within the cavity of the 
intestine for the first part of the operation, the last few threads must be 
tied, leaving the knot imbedded between the mucous and muscular layers 
of the wall. All of the threads should be cut off close to the knot. 

_ In this operation I had to leave the space between the sutures on the 
upper end of the gut a little wider than on the lower, for the diameter of 
the efferent tube was considerably smaller than that of the afferent por- 
tion. The intervening space was a flush one eighth of an inch on one 
side, and a scant one eighth of an inch on the other. When the sutures 
were all in, the constricting tapes were removed. The gut immediately 
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Fie. 643.—Showing the line of sutures in the mesentery and around the intestine. 


filled with gas, and the intestine below the line of suture expanded to a 
Size equal to that of the portion above the line of union. That the 
wound was tightly closed, was demonstrated by forcing the contents of 
the intestine from opposite directions toward the sutures. No gas escaped. 

The appearance after the tapes were removed is shown in Fig. 643. 
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At intervals of about five minutes during the operation, a small quantity 
of warm, sterile water was poured over the exposed intestine. The warm 
towels upon which it rested were changed every ten or fifteen minutes, 
No fluid was allowed to get into the abdominal cavity. Finally, the 
intestine was carefully washed with this solution, and returned into the 
cavity of the peritonzeum. 

It was now necessary to deal with the ring of intestine which ocen- 
pied the femoral opening, and which led from the abscess into the 
abdominal cavity. Two strong silk threads were passed entirely though 
the opposing walls of this rim of intestine, and tied so as to bring the 
edges well together. I then passed a silver probe from the hernial 
abscess cavity up through the femoral canal, and through the ring of 
adhering intestine between the two silk threads, until the end of the 
probe projected a half inch into the cavity of the abdomen. The ends of 
both threads were tied to the probe, and this withdrawn, bringing the 
sutures out through the saphenous opening. By making strong and 
continuous traction on these, the mucous membrane was everted, the 
peritoneal surfaces brought in contact, and the femoral opening closed. 
This procedure effected a radical cure of the hernia. 

The wound in the parietal layer of peritoneum was closed by catgut 
sutures. The abdominal incision was closed with silk sutures, which 
included all the tissues down to the peritoneum. or the prevention 
of ventral hernia after laparotomy, it is very important to include the 
Sascia and aponeuroses of the muscles in the sutures. 

The patient recovered without accident. 

In certain cases of intestinal resection, even after the sutures are all 
applied, it may not always be a safe procedure to drop the loop of intes- 
tine back into the peritoneal cavity and close the abdominal wound at 
once. In one case upon which I operated for the closure of a fecal 
fistula in the ileum, in which about two inches of the intestine had to 
be resected, there was an impaction of fecal matter in the large intes- 
tine which I could not remove by most careful irrigation through the 
fistula above and by the long rectal tube below. Knowing that after 
the continuity of the canal was restored by end-to-end anastomosis great 
strain would come upon these sutures, with possible rupture at the line 
of union and destruction of my patient, I performed the following opera- 
tion: On December 2, 1892, the intestine above and below the opening 
was plugged with tight-fitting sponges and the intervening portion and 
the wound and integument about the wound thoroughly cleansed. I car- 
ried an incision through the skin parallel with the margins of the opening 
and one half an inch from its edge, making this elliptical incision about 
three inches long and one and one half inch wide at the widest portion. 
The dissection was carried through the fascia, fat, and muscles toward 
the line of adhesion made by the row of sutures in the original enteros- 
tomy, so that when this was reached and the peritoneeum opened the 
wound presented a beveled edge, widest at the cutaneous surface. 

The coil of intestine from which the fistula opened and one coil ad- 
herent to this were now brought through the wound, and iodoformized 
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gauze was packed around the edges to prevent septic or foreign matter 
from getting into the peritoneal cavity. A tape was tied around the in- 
testine eight inches above and below the opening, the sponges removed 
from the gut, and the cavity washed out with Thiersch solution. By 
careful trial sutures, it was seen that if the fistula was closed by a row of 
longitudinal sutures the lumen of the gut would be only one third of its 
original size. I then, with sharp, straight scissors, through healthy in- 
testine on either side of the opening, removed three inches of the gut, 
dividing it at right angles to its axis, together with a triangular strip of 
mesentery which was excised, taking care to leave the mesentery over- 
lapping the end of the gut by at least one fourth of an inch to secure 
vascular supply to this important point in the operation. The method 
of suture was identical to that just described, taking care to put in the 
extra sutures at the mesenteric attachment. In returning the united 
bowel to the abdomen a mat of iodoformized gauze five inches wide and 
about eight inches long was passed under the coil of intestine until it 
rested upon the mesentery. One end of this mat was brought out 
through the wound. A similar piece was inserted on the opposite side 
until it touched the mesentery exactly opposite the first piece. Tufts of 
iodoform gauze were placed upon the bowel for two inches on either side 
of the line of sutures until the level of the abdominal 
incision was reached. On the fourth day the gauze 
was all removed, and the isolation of the sutured 
intestine was perfect. It rested, held by adhesions 
and walled off from the general peritoneal cavity and 


was about three inches below the level of the incision a 

: * ° Fie. 644.—Murphy’s_ but- 
inthe abdomen. On the eighth day, after consider- ton. The segments 
able tenesmus and straining, one or two sutures at Lhe porta ee 


the line of union gave way and fluid ingested matter 
escaped. This small opening closed spontaneously 
in about one week and the patient recovered. Ven- 
tral hernia occurred at the seat of the abdominal in- 
cision, and will probably ensue in a large proportion 
of cases treated in this manner. This hernia is, how- 
ever, readily retained by an abdominal belt with 
slight compression. 

When the condition of the patient is such as to 
demand a more rapid procedure than union by su- 
ture, as just described (which in skilled hands will 
take at least one hour to perform), I would advise 
the employment of the Murphy button. 

These buttons are made of various sizes to suit 


different portions of the alimentary canal. Fre. 645.— The same— 
: j . showing construction of 
| They consist of two small circular bowls (Fig. Ge gaiated serments: 


645) so arranged that when properly adjusted in 
that portion of the bowel where the anastomosis is to be made they 
close together by a double ratchet (Fig. 644) compressing the inverted 


peritoneal surfaces of the ends of the intestine and securely holding these 
48 
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surfaces in apposition until adhesion occurs. The thread, which has tied 
the end of the gut around the central portion of each segment of the but- 
ton and inverted the peritonewm, becomes loosened by necrosis from 
pressure, and, with the button, in from seven to fifteen days drops loose 
in the alimentary canal and is carried along 
until it is passed with the fecal matter through 
the rectum. At Fig. 646 the method of passing 
the suture in and out around the margin of the 
bowel is shown. With a straight needle, armed 
with a medium-sized silk suture, carry the needle 
through the bowel, a little more than one eighth 
of an inch from the cut edge passing through 
the peritoneal coat and into the lumen of the 
gut. One fourth of an inch farther on, the su- 
ture is carried on the same level through the 
mucous membrane and out through the perito- 
nzeum to the outside. It is then carried over 
the free (cut) edge of the bowel again to the 
inner side and through, and this in and-over su- 
ture is continued (as shown in the drawing) 
until the bowel has been perforated by the 
needle from the mucous-membrane side out to 
the peritoneal surface just at the beginning of 
the attachment of the mesentery to the intes- 
tine. It is then carried over the cut edge of the 
mesentery around and back through this mem- 
brane at the same depth from the edge as for 
the intestine, then back again over the cut edge 
of the mesentery, and on in like manner as for 
the opposite side of the gut to a point of emer- 
Fie. 646,—Showing the in-and-out gence about one eighth of an inch from the point 

method of inserting the silk su- where it entered. The two ends of the threads 


ture around the end of the di- 


vided intestine and over and are now ready for the insertion of one segment 
through the mesentery near its 


attachment. }, Point'of begin- Of the button. This is grasped by the forceps 
fore Including the mesen- ond carried into the end of the bowel deep 
enough to allow the gut to be snugly folded 
around,the central shaft or stem, when the two ends of the thread are 
tied into a single knot and are drawn upon. Like the mouth of a reti- 
cule that is being closed, the wall of the intestine is folded and puck- 
ered until it fits tightly around the central shaft of the button, as shown 
in Fig. 647, where the threads are cut off close to the knot. 

Examining this end of the bowel, it is readily seen that when the op- 
posite half of the button has been in like manner applied, and has been 
pushed into this, there would be nothing but peritoneal surface of the 
gut in contact. If the mucous membrane should become everted, oF 
if the thread is not so thrown over the mesentery as to invert this thor- 
oughly, and bring peritoneal surfaces in apposition, there will be failure 
of union, sloughing, and perforation at these points. The whole success 
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of this operation rests upon the careful application of the button. The 
other half of the button is applied in the same manner, and then the two 
are brought together with the smaller invaginated into the larger. By 
pressing them steadily together they close until the peritoneal surfaces 
are snugly in contact, and the operation is completed. In this operation, 
as in end-to-end suture, the greatest care must be taken to prevent any 
foreign substance from entering the peritoneal cavity. It is well to add 
that while a fair degree of success has already attended the use of this 
apparatus, it is at this date still on trial, and it is to be hoped that it 
may prove so efficient as to become permanently established in the sur- 
gery of the intestinal tract. Ina patient seen with Dr. X. O. Werder, of 
Pittsburg, this surgeon removed several feet of the small intestine, se- 
curing a successful end-to-end anastomosis with the Murphy button. 
A considerable number of successful results are on record. 

While almost any cool and careful surgeon could make an approxima- 
tion by this apparatus, there are very few, comparatively, who have the 
experience or the skill necessary to do an end-to-end anastomosis by su- 
ture within a reasonable limit of time. It must not be forgotten that a 
number of fatal cases have already been reported, caused by the button 
not coming away, or its lumen becoming closed or the intestines occluded 
by the weight. In the case of a man twenty years of age, in whom I did 
a lateral anastomosis between a loop of small intestine and the descend- 
ing colon, for relief of a fecal fistula in the cecum, the button dropped 
into the small intestine, from which it was 
removed by operation on the one hun- 
dred and twenty-seventh day after the in- 
sertion. 

‘Maunsell’s method of end-to-end anasto- 
mosis is not to be recommended as com- 
pared to the less complicated operations 
just given. 

Exsection of the colon is somewhat more 
difficult than the operation upon the small 
intestine, on account of its irregularity in 
size and the deeper location of all of this 


Fie. 647.—One segment of the button 


organ except the transverse portion. It fastened in one end of the intestine 
h = : stckpee (to be united) by the purse-string su- 
Should be brought into or out of the inci- fure tied at 6. “The complete inver- 
ene ° . . ion of the peritoneal surface is iF 
sion if possible, or, if this can not be done, Secounsben 


the opening in the linea alba may be en- 

larged in the direction best suited to the case. If, after exploration 
through an incision in the linea alba, the obstruction is found to be in 
the ceeeum, ascending or descending colon, and the part involved is so 
firmly fixed that it can neither be brought into view through the wound 
in the median line nor by an additional transverse incision of two or 
three inches, it will be advisable to close this opening and expose the 
part by an incision immediately over it. 
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LATERAL INTESTINAL ANASTOMOSIS. 


Lateral anastomosis of one portion of the intestinal tube to another 
must always be considered as an operation not of choice, but of emer- 
gency, never to take the place of end-to-end anastomosis when this latter 
operation can reasonably be performed with comparatively small risk to 
the patient. The ultimate results in lateral anastomosis have been much 
worse than in the end-to-end operation, which, when successfully per- 
formed, re-establishes the alimentary canal, usually without any diminu- 
tion of its caliber, while the opening made in lateral anastomosis continues 
to contract and, in a large proportion of cases, becomes insufficient to 
permit the passage of ingested matter. The great fault in the technique 
as heretofore performed is that the opening of communication has not 
been made sufficiently long. For this reason the Murphy button is not 
applicable except as a temporary expedient lasting for three or four 
weeks, as the original opening of the button is of necessity so small that 
it rapidly becomes insufficient by contraction. As shown in the opera- 
tion of gastro-enterostomy, lateral anastomosis by direct suture is not 
only an operation difficult in technique, but requires a great deal of time 
even in expert hands. For this reason many efforts have been made to 
devise some mechanical apparatus which will hold a sufficient extent of 
the approximated intestinal walls in contact until adhesive inflammation 
can be effected and a permanent agglutination of the surfaces secured. 
Senn, with his decalcified bone plates, was the pioneer in this depart- 
ment of surgery. This method, however, has practically been aban- 
doned on account of the difficulty of obtaining decalcified bone plates, 
especially those of sufficient size to secure an opening of sufficient 
length. 

The segmented rubber plates (Fig. 634), as devised by Dr. Byron 
Robinson, can be readily made of any desired length, and would take 


Fic. 648.—Grant’s enterotome. 


less time in coaptation of intestinal surfaces in lateral anastomosis than 
would be required in direct suture. It is advised to run a rapid continu- 
ous re-enforcement suture after the plates are tied in position. Dr. H. H. 
Grant, of Louisville, has devised an instrument and an operation which, 
when slightly modified, is, in my opinion, one of the best yet devised. 
When the part to be incised is drawn through the wound in the abdom- 
inal wall and cut away after the well-known aseptic methods, the instru- 
ment, which is shaped like a large clamp, is introduced into the intestine, 


a 


il 


a blade entering each of the two ends to be approximated ; the blades 
are then shut together, and in the act of closing they divide the approxi- 
mated walls and at the same time bring the peritoneal surfaces of the 
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1, 


Fie. 649.—Prof. H. H. Grant’s instrument and operation for lateral intestinal anastomosis. 


two pieces of intestine in apposition. Everything is firmly held in this 
way while a rapid continuous silk suture is carried around. ‘The instru- 
ment is then removed and the open ends of the intestine closed by inver- 
sion and rapid peritoneal sutures. This operation has been successfully 
done by Dr. Grant, and is ex- 
ceedingly ingenious. The mod- 
ification which I should prac- 
tice would be to increase the 
length of the blades of this in- 
strument in order to enable a 
surface of at least four inches 
to be divided, so that a larger 
opening of communication, and 
one that will persist for a longer 
time, would be secured. 

The operation of Prof. J. A. 
Bodine for the establishment of 
a permanent or temporary fecal 
fistula is well adapted for se- 
curing a lateral anastomosis 
when the fecal fistula is no 
longerrequired. The technique 
When it is intended or thought 
likely to be necessary to restore 
the continuity of the alimentary : 
canal, differs from that used Fie. 650.—Prof. J. A. Bodine’s operation for lateral anas- 


tomosis, with ultimate restoration of the continuity of 


when a permanent fistula is to * the canal, showing one side of the loop after it has 
be tabli * been sutured, passed back into the cavity, and stitched 

established in only one par- into the abdominal wound. The lesion is left protrud- 
ticular When the fistula is ing, and the dotted line indicates where the protrusion 


. is to be clipped off. 
mMtended to be permanent, the 


mesentery is included between the two rows of stitches in order to 
stiffen the spur. This will be required in those cases where there has 
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been complete exsection of the rectum or where it is permanently or 
hopelessly occluded. When the continuity of the intestine is to be re- 
stored, of course the mesentery is excluded from between the two ap- 
proximating rows of sutures. Later, when these walls have become ag- 
elutinated by inflammatory ad- 
hesions, the gut is divided with- 
out interfering with the blood 
supply. The method is as fol- 
lows: As soon as the proper inci- 
sion through the peritoneum is 
made, a sterile pad is introduced 
while the operator stitches the 
parietal peritoneum to the in- 
tegument with a continuous cat- 
gut suture. If there be a tumor, 
stricture, or necrotic focus upon 
the intestine, it is brought out 
through the wound until six 
inches of healthy intestine on 
each side of the part to be ex- 
cised are exposed. The two 
limbs of the loop, with the lesion 
at the apex of the knuckle, are 
laid side by side and a running 
sab) ae o “ stitch of fine silk, beginning at 
Fic. 651.—Intestinal anastomosis. Showing the septum the point where the exsection is 
to be divided in restoring the fecal current. Grant’s desired is carefull inserted 
clamp in position for the division. (In permanent ’ y ) 
Le ah this septum remains as a rigid and effect- uniting the two pieces of intes- 
tine close to and parallel with 

the mesenteric border for six inches (Fig. 650). If the fistula is to 
be permanent, the mesenteric attachment is halfway between the 
two rows of sutures. If temporary, the loops are approximated, 
leaving the mesentery free. There should be about an inch of space 
between the two rows of sutures. At the deepest portion of the ap- 
proximation—that is, the portion most remote from the part to be 
excised—the sutures should be inserted across the bowel so as to insure 
a complete approximation at this point and prevent any possibility of 
leakage into the peritoneal cavity after the septum has been divided. 
The row of sutures should represent an elongated U. The sutured 
loop is then passed back into the abdomen until the point where the 
intestine is to be excised is on a level with the skin surface, and it is here 
stitched into the margin of the abdominal wound with a continuous 
suture of strong catgut. If the excision is to take place at once, as in 
cases where a fistulous opening is urgent for the patient’s safety, this last 
suture should be of silk, but as peritoneal surfaces are brought together, 
if the opening can be left for twenty-four or thirty-six hours, adhesions 
will have formed in that time and catgut may be employe ed. Silk is, 
however, in my opinion, the safest suture. If waiting is permissible 
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after twelve, twenty-four, or thirty-six hours, cocaine anesthesia (2-per- 
cent solution) may, if necessary, be employed, and the protruding intes- 


tine snipped off with scissors on a level with the skin. After one or 
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Fig. 652.—Lateral anastomosis by direct suture. (From Park’s “ Surgery.”) 


two weeks, or a longer period, if this be required, the septum between 
the two rows of sutures may be divided by Grant’s enterotome (Fig. 
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(From Park’s “ Surgery.”) 


Fig. 653.—The same completed. 


651) or a pair of straight scissors, introducing one blade into the,upper 
and the other into the lower bowel channel, guiding the blades back by 
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means of the finger, to the middle line between the two rows of sutures 
and cutting to the required depth. The passage of the fecal current 
prevents reunion of the divided septum, and in the course of time the 
fecal fistula closes by granulation. The same procedure would be ad- 
visable after strangulated hernia with necrosis of the intestine, where 
end-to-end anastomosis by direct suture is not permissible. 

When no mechanical apparatus is at hand, and the situation of the 
lesion to be corrected is such that the operation of Bodine or any other 
of the procedures mentioned is not feasible, direct anastomosis of con- 
tiguous loops of intestine may be made by making parallel openings of 
equal lengths, one on each loop, and uniting them by continuous suture, 
as shown in Figs. 652 and 653. This, however, is the operation of last 
choice, and should be so considered. 


FrcaL FISTULA. 


Fecal fistula is established after the, method of Bodine, which has 
just been described. This method is applicable to colostomy or enteros- 
tomy for the establishment of a temporary or permanent fistula. The 
ereat advantage to be expected from this procedure is that the continuity 
of the canal may be restored without subsequent laparotomy and with- 
out employing the clumsy method of Dupuytren. 

Occlusion of the intestinal canal when due to volvulus is accompanied 
by unusual distention of the twisted loop, which, in cases where the sig- 
moid flexure is involved, is at times enormous. It is impossible in cer- 
tain cases to untwist the gut without evacuating its contents. If these 
are gaseous, this can be done by puncture by a large aspirating needle, 
but when liquid has accumulated in the bowel, the loop should he 
brought well out of the abdominal incision (which should be guarded by 
sterile gauze pads) until an opening can be made with a scalpel to permit 
the escape of the contents. The gut should then be closed with Lembert 
sutures, cleansed and returned to the abdominal cavity, and untwisted. 
When gangrene or stricture at the point of crossing of the two twisted 
portions has occurred, the operation of excision or the method of Bodine 
for fecal fistula is indicated. When the constriction is caused by peri- 
toneal bands, these should be divided. When the loop of intestine has 
become imprisoned beneath the pedicle of a tumor, ovarian, fibroid, or 
dilated Fallopian tube, the occlusion may be relieved without removal of 
the offending body. Of course, this should be removed if the condition 
of the patient would justify the operation. When contiguous loops of 
intestine have adhered in such a way as to cause partial or complete 
obstruction, excision or the formation of a fistula is indicated, provided 
the adhesions are not so small in extent that they may be separated. 
Should this last method be practiced, the administration of calomel trit- 
urates and saline laxatives is essential in the after-treatment to keep Up 
intestinal peristalsis, and in this way prevent readhesions. When a loop 
of intestine has become imprisoned in a slit in the mesentery or omel- 
tum, the slit should be enlarged, the loop released, and the opening 
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closed by catgut sutures. If necrosis has occurred, the gut should be 
excised or a fistula established. 

Intestinal obstruction due to diverticula should be treated by division 
of the contracting tissues. A false diverticulum can scarcely be removed 
with safety, but, if necessary, Meckel’s diverticulum may be excised. 
In closing the stump, the peritoneal coat should be turned in by Lem- 
bert’s suture. 

The foregoing methods would apply in cases of neoplasm with exci- 
sion of a portion of the intestinal canal if this be required. Upon ex- 
ploration, should a malignant tumor be found with infiltration to such 
an extent that complete removal seems impossible, the palliative meas- 
ure of forming a fistula without removal of the neoplasm may be enter- 
tained. 

Stricture of the rectum, or of the sigmoid flexure, or of the descend- 
ing colon low down, usually requires either a division or dilatation of 
the stricture by employing the long rectal specula of Kelly ; or, if this 
operation is not possible, a permanent fecal fistula after the method of 
Bodine should be formed in the upper sigmoid flexure or descending 
colon. When the stricture is located in the lower part of the ileum or 
first part of the czecum, ileo-colostomy may be performed, using Robin- 
son’s rubber anastomosis plates. An opening of communication at least 
three and a half or four inches long should be secured to counteract the 
contraction which ensues. 
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CHAPTER XXII 


THE ABDOMEN (continued). 


HERNIA. 


A HERNIA, literally defined, is a tumor formed by the escape of the 
whole or a portion of any viscus from its normal cavity. By common 
consent, the term is now almost wholly restricted to protrusions of in- 
testine or omentum (or both) from the cavity of the abdomen or pel- 
vis, and these protrusions may occur through an opening which is con- 
genital or acquired. Complete inguinal hernia following the descent 
of a testicle, or ventral hernia due to failure or perfect union in the 
aponeuroses of the abdominal muscles, are instances of the former; 
while a protrusion of the intestine after a wownd of the abdominal 
wall or the descent of the bowel into or through the inguinal canal after 
birth are examples of acquired hernia. The hernia may take place 
into an adjoining cavity, as the thorax (diaphragmatic), or may pro- 
trude beneath the skin (femoral, umbilical, ventral, etc.). 


CLASSIFICATION OF HERNIA. 


Hernie are classified according to their place of escape: inguinal, 
Semoral, umbilical, ventral, diaphragmatic, gluteal, obturator, lumbar, 
vaginal, pudendal, and perineal. The term ventral is applied to all 
herniz occurring at points on the abdominal wall other than those indi- 
cated in the classification just given. Of herniz in general, the inguinal 
variety forms about 80 per cent of all cases ; femoral, 10; umbilical, 5 ; 
the remaining varieties, 5. Of every five patients affected with hernia 
four are males. Inguinal hernia in males occurs more often in the first 
ten years of life than in any subsequent decade, the period from the 
twentieth to the fortieth year being next in order of frequency. Ac- 
cording to Kingdon, femoral hernia in males of all ages is met with in 
four of every hundred cases; in the first decade in one of every three 
hundred, in the second two per cent; in the third and fourth together, 
4s per cent; the fifth and sixth, six per cent; and after this, eight 
per-cent. In females inguinal and femoral hernize are met with in 
about equal proportions. The latter variety is rarely met with before 
puberty, but occurs chiefly during the child-bearing period (Thomas 
Bryant). 
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STRUCTURE OF HERNLA. 


The contents of the hernia are inclosed in a sac, almost always 
formed by the peritonzeum lining the abdominal cavity. The sac may 
be carried immediately in front of the escaping intestine or omentum 
(femoral, umbilical, etc.), or these viscera may descend into a sac already 
formed by the escape of some other organ, as the testicle (inguinal, scrotal). 
In the rare cases of hernia of those portions of the large intestine not 
covered by peritonzeum there is no true sac. That part of the sac which 
looks directly into the abdominal cavity is called the mouth, the con- 
stricted portion between this and the main cavity or body is the neck, 
while the deepest or most protruding portion is the fundus. When the 
intestine alone enters into the formation of a hernia it is called enterocele ; 
if omentum alone, epiplocele ; if both are inclosed in the sac, entero-epi- 
plocele. The coverings of a hernia outside of the sac will vary with its 
location, and will be given in the consideration of the different varieties. 

As far as the sac itself is concerned, it varies in thickness generally 
in proportion to the age of the hernia. Ina recent hernia it is exceed- 
ingly thin, while in some forms of scrotal hernia, of long duration, it 
may be as much as ;, or } of an inch in thickness. A hernia is said to 
be reducible when the contents of the sac can by any means be returned 
into the cavity of the abdomen ; é7reducible when adhesions exist to such 
an extent that this can not be effected ; strangulated when the circula- 
tion in the tumor is wholly or in part arrested by constriction at any por- 
tion (usually at the neck). 


SPECIAL HERNIA. 


IneurnaL Hernra.—An inguinal hernia may be direct or indirect, 
complete or incomplete, congenital or acquired. The “indirect or 
“oblique” variety is much more frequently met with. In the male, the 
contents pass into the internal abdominal ring, and follow the sper- 
matic cord along the inguinal canal, at times descending into the tunica 
vaginalis testis. In the female, the descent is in the canal of Nuck, 
following the round ligament in the inguinal canal, and at times as far 
as the labium. The epigastric vessels are internal to the neck and be- 
hind the body of an oblique inguinal hernia (1, Fig. 654.) 

A direct hernia does not enter the infernal abdominal ring, but 
pushes the fascia which is to the inner side of the epigastric vessels and 
immediately behind the external ring directly in front of the twmor 
and out at the external ring. 

Therefore the epigastric vessels are external to the neck, and may 
be displaced slightly in front and to the outer side of a direct inguinal 
hernia (2, Fig. 654.) 

An inguinal hernia is said to be complete when the contents protrude 
beyond the external ring; incomplete when the tumor is within this 
limit. A complete inguinal hernia in the male may descend into the 

cavity of the tunica vaginalis testis, the contents resting in contact with 
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the testicle (congenital) (Fig. 655), or it may be arrested in the tubular 
sheath which surrounds the spermatic cord (infantile), the contents not 
in contact with, but pressing upon, the testicle (Fig. 656). 

There is a third and rarer form of inguinal hernia, known as the 
encysted hernia of Astley Cooper. This variety of hernia is produced 
as follows: The vaginal process on that part of the peritoneal pouch 
which surrounds the spermatic cord from the internal to the eaternal 


Fic. 654.—The relations of the points of escape of oblique and direct inguinal and obturator hernie to the 
important vessels of the pelvis. 1, Internal abdominal ring. 2, Point at which a direct inguinal hernia 
commences. 38, Obturator canal, artery, and nerve. The epigastric vessels are seen passing upwar 
between 1 and 2. (Modified from Maclise. ) 


ring, and which normally is closely adherent to the cord, not permitting 
the entrance of any of the abdominal contents, is closed at the internal, 
but remains unclosed at the eternal ring. The hernia descending, 
pushes before it the parietal peritonzeum as in ordinary hernia, and ¢cat- 
ries it gradually downward until it is protruded into the unclosed vagi- 
nal process below, forming in this way two sacs. 

It will be seen that an oblique inguinal hernia is congenital when it 
follows exactly in the route traveled by the ¢esticle in its descent and 
lies in contact with this organ. This form of hernia exists generally at 
birth, but it has been known to occur after birth and even in adult life in 
rare instances where the vaginal process and tunica funiculi have not 
firmly united and are easily broken through. 


SPECIAL HERNIA. 


Fig. 655.—Congenital oblique inguinal hernia. 


Cavity of the tunica. (After Maclise.) 


Inan infantile hernia, which 
occurs, as its name implies, 
usually soon after birth, but 
which may also, in exceptional 
instances, occur later in life, 
the intestine descends along 
the tubular sheath which sur- 
rounds the spermatic cord, but 
finds this sheath closely at- 
tached to the cord at the upper 
margin of the testicle, where it 
is arrested ; and while by its 
weight it may descend into the 
scrotum and pass beyond the 
level of the testicle, it never lies 
in contact with it, as in the 
case of congenital oblique in- 
guinal hernia. In general, 
therefore, we may say that an 
inguinal hernia is congenital 
or acquired, the congenital 
form existing at birth, while 
the acquired hernia (Fig. 657) 
IS one which comes on after 
birth, and is caused chiefly by 
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Sac 
formed by the tunica vaginalis et funiculi. 1, 


the 


Fic. 656.—Infantile hernia (acquired), the intestine 
carrying with it a process of peritoneum by 


side of the occluded spermatic tube. 


(After Maclise.) 


Fie. 657.—Com 
in the adu 
the tunica 


plete (acquired) inguinal hernia as it oceurs 
fe Not communicating with the cavity of 


vaginalis testis. (After Maclise.) 


646 A TEXT-BOOK ON SURGERY. 


the pressure of the intestine or omentum from gravity and muscular 
effort combined. 

Femoral HErnIA.—This is always an acquired hernia. The tumor 
enters the femoral or crural canal (1, Fig. 658) beneath Poupart’s liga- 
ment just to the inner side of the iliac and femoral vein. If it remains in 
the crural sheath it is an incomplete, but if it protrudes at the saphenous 
opening (Fig. 659) it is a complete femoral hernia. 

UmpiticaL Hrerni1a.—Umbilical hernia is either congenital or ac- 
quired. It exists not infrequently at birth in both sexes on account of 
the patulous condition of the omphalo-mesenteric duct. In this variety 
the only covering of the tumor is the sheath of the umbilical cord. In 
the acquired form the intestine escapes either directly through the 
navel or more frequently to one side of this contraction. The sac of 


Fie. 658.—Showing the femoral ring and its relations to the iliac vein and the obturator artery when de- 
rived from the deep epigastric. 1, Femoral ring. 2, Obturator foramen. 3, Deep epigastric artery. 
4, Abnormal origin of the obturator running internal to the neck of a femoral hernia. 5, The same, 
descending external to the neck of a femoral hernia. 6, Normal obturator artery. 7, Cireumflex branch 
of external iliac. (Modified from Maclise.) 


an acquired umbilical hernia is composed of the parietal layer, of the 
peritoneum, and the outer covering of integument and subcutaneous 
Sa. 

VENTRAL HeRNIA.—This may also be congenital or acquired. The 
protrusion may occur at birth as a result of failure of development m 
the muscles of the abdomen. It is usually met with along the linea 
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alba above the umbilicus. The acquired form may occur at any point, 
and results from accidental or surgical wounds of the muscles and fascia 


Fic. 659.—Showing the relations of a complete femoral hernia to the important organs of the groin. 
1, Saphenous vein passing beneath the falciform process. 2, Femoral vein and artery. 3, Crural nerve. 
4, Plexus of femoral lymphatic glands. (Modified from Maclise.) 


and occasionally from pregnancy. It is quite frequently met with in the 
wounds of incision in laparotomy. 


RARER Forms OF HERNIA. 


Diaphragmatic hernia is usually due to a wound or rupture of the 
diaphragm. It may result from a congenital defect in this muscle. It 
generally occurs on the left side on account of the protection afforded by 
the liver on the right side. 

Gluteal hernia is extremely rare. The escape of the viscus is through 
the sciatic notch, and it may occur above or below the pyriformis 
muscle, 

Obterator hernia takes place in the thyroid (obturator) foramen, 
usually in the upper portion of the canal which gives exit to the obtu- 
tator vessels and nerves (3, Fig. 654) It is more common in women than 
m men. 

Lumbar hernia occurs in the region situated between the twelfth rib 
and the crest of the ilium. 
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Hernia into the vagina occurs as a rule with partial or complete pro- 
lapse of the uterus, or after loss of substance allowing escape of the 
intestine. 

Perineal hernia descends to one side of the median rhaphe of the peri- 
nzeum between the bladder and the rectum in the male; between the 
rectum and the vagina in the female, traveling along the inner slope 
of the levator ani muscle. It is extremely rare, but has been known 
to follow the operation of lithotomy. 

Pudendal hernia, in which the bowel passes down between the ramus 
of the ischiwm and the vagina, forming a tumor in the labium, and 
sacro-rectal hernia, which is described as having occurred in failure of 
the junction by ossification of the separate bones composing the sacrum, 
are rarely met with. 

There is also at times a hernia of the ovary into the canal of Nuck, 
and there are two instances on record in which a hernia of the Fallopian 
tube alone existed in this canal. One of these cases was in the prac- 
tice of the author, and. having become strangulated, caused the death 
of the woman by infectious peritonitis, the infection spreading through 
the disintegrating sac into the peritoneal cavity. The bladder has also 
been known to protrude into the inguinal canal and through the ex- 
ternal ring, the author having observed two cases. 


Symptoms, DIAGNOSIS, AND TREATMENT OF HERNIA. 


Symptoms and Diagnosis of Inguinal Hernia.-—-When gradually 
acquired, the presence of a small swelling or tumor near the center of 
Poupart’s ligament, or a little to the inner side of this point, is usually 
the first symptom of inguinal hernia. Ina certain proportion of cases 
the appearance of the swelling has been preceded by a feeling of weak- 
ness or uneasiness referred to this region, which only disappeared when 
the recumbent posture was assumed, or when strong upward pressure 
was made by the hand. 

If suddenly acquired, the presence of the tumor is noticed soon after 
a violent strain of the abdominal muscles. Pain is almost always 
present, and the patient is generally aware that rupture has occurred. 

The diagnosis of inguinal hernia involves (1) the differentiation be- 
tween the direct and indirect variety, and (2) between inguinal and 
femoral hernize and the various swellings which may occur in this 
region: varicocele, hydrocele, bubo, incarcerated testicle, ovary, cyst, 
Fallopian tube, new formations, abscess, and aneurism. 

A direct inguinal hernia is exceptional. The tumor formed by it is 
apt to be spherical (Fig. 660), is situated nearer the median line, and the 
neck will be found to enter the abdominal cavity immediately behind 
the external ring. 

The tumor formed by an oblique inguinal hernia is oval or elliptical 
in the incomplete (Fig. 661) and oval or pyriform in the complete variety. 
The history of the swelling, if gradually developed, will indicate that 
the tumor commenced at the middle of Poupart’s ligament and traveled 
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toward the pubes. In cases of long standing, and when the tumor is 
of large size, the diagnosis between the direct and indirect form is 
scarcely possible, from the fact that the inner edge of the internal ring 


Fie. 660.—Direct inguinal hernia. Fie. 661.—Incomplete oblique inguinal 
(After Thomas Bryant.) hernia. (After Thomas Bryant. ) 


has been dragged down until it occupies a position just behind the ex- 
ternal opening. 

A femoral hernia is situated below Poupart’s ligament, and near its 
attachment to the spine of the pubes, to the inner side of the femoral 
vessels (Fig. 662). In lean subjects the neck of the tumor can be readily 
traced to the canal at this point. In corpulent persons the diagnosis is 
more difficult. The swelling of varicocele commences in the lower 
posterior portion of the cord and increases gradually upward. To the 
touch the distended veins feel like worms. The tumor has none of the 
elasticity of hernia. 

In the recumbent posture a varicocele and a non-incarcerated inguinal 
hernia will both disappear. If after the disappearance firm pressure 
is made with the fingers, and the patient is directed to resume the up- 
right posture, the varicocele, despite the pres- 
sure, will return, while the hernia can not 
descend. Coughing does not give an impulse 
to varicocele. The accumulation of fluid in 
hydrocele of the tunica vaginalis is first no- 
ticed in the most inferior portion of the scro- 
tum; the swelling is spherical at first, and 
becomes pyriform after the cord is involved. 
Hydrocele is translucent, and fluctuation may 

: Ms detected. Lineysted hydrocele of the cord Fic. 662.—Femoral hernia. (After 
hear the external ring or within the inguinal Thomas Bryant.) 
canal may make differentiation more difficult. 
The impulse from coughing is not marked in hydrocele, the sense of 
Weakness is absent, the cyst is small, and usually remains so. If, after 
full consideration, doubt still exists, aseptic aspiration with the finest 
hypodermic needle will clear up the diagnosis without danger. 
Bubo.—In chronic adenitis the glandular character of the swelling 


can be made out distinctly. In acute adenitis, although the peri- 
45 
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lymphatic infiltration is so extensive that the glands can not be recog- 
nized, the redness of the skin, the great tenderness on pressure, and the 
superficial character of the pain, with the coexistence of a urethritis or 
sore upon the penis or scrotum, will serve to establish the character of 
the lesion. 

Incarcerated testicle may be suspected if there is absence of the 
organ on that side. If the testicle is not extensively atrophied, pres- 
sure will give the peculiar and characteristic sense of pain experienced 
in injury of this organ. 

In neoplasms there is a history of progressive development entirely 
disassociated from that of hernia, as heretofore detailed. Incarcer- 
ation, temporary or permanent, of an ovary in the canal of Nuck 
may be suspected when on coughing there is no marked impulse to the 
tumor, and when pain is increased coexistent with the menstrual 
period. Cysts of the canal of Nuck or of the inguinal canal are rare, 
but have been met with in a number of cases—four or five within 
the experience of the author. They differ from hernie in general 
since they are irreducible, and do not impart well-marked impulse on 
coughing. 

Abscess, which not infrequently appears above Poupart’s ligament, 
is accompanied with inflammatory and septic symptoms which do not 
accompany hernia. Abscess of this region occurs with adenitis, as just 
stated, and with osteitis of the vertebre or ilium. The recognition of 
either of these lesions will lead to the diagnosis of abscess. 

In the manipulation of a hernial tumor, the sensation imparted to 
the fingers will vary with the contents of the sac and the condition of 
the mass. If it contain only omentum, it is doughy to the feel, and 
will yield dullness on percussion. If the mass is composed of intestine, 
it is elastic and more or less tympanitic on percussion. The “ colicky” 
pain felt when the intestine is firmly compressed is of diagnostic value 
in determining the contents of a hernia. Whether a hernia is reduci- 
ble or not, there is always a perceptible impulse imparted to the tumor 
in coughing or sneezing. In strangulated hernia the diagnosis rests 
first upon the existence of a swelling, which is present in almost all 
cases. In very exceptional instances there is no protrusion noticeable. 
The next symptom is pain at the seat of the hernia. In character it 
is compared to that of intestinal colic, and when not intensified at 
the point of strangulation it is usually referred to the umbilical 
region. The symptoms of occlusion are more remote, and while very 
strong in a diagnostic point of view, are practically not of much im- 
portance, because a diagnosis should be made and treatment instituted 
before the effects of obstruction are made evident. The cessation of 
fecal discharges may not occur in intestinal obstruction for several 
days after the occlusion, when the small intestine alone is involved, 
since the contents of the bowel below the constricted point may be 
evacuated. The vomiting of recently ingested food or drinks followed 
by stercoraceous matter is the last and strongest evidence of occlusion. 
Distention of the abdominal walls, with tympanitic resonance, is, when 
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taken in connection with other symptoms, a strong link in the chain 
which makes the diagnosis conclusive. Hiccough is present in many 
cases, but is apt to be one of the later evidences of obstruction. Shock, 
that condition in which, as a result of an emotion or injury, the func- 
tions of the nerve centers are more or less completely suspended, is 
present in a varying degree in almost all cases of strangulated hernia. 
It is evident in a rapid and weak pulse, occasionally missing a beat, 
or varying in exacerbations of rapidity and slowness ; coldness of the 
skin with unnatural perspiration, lack of facial mobility, the eyes wide 
open and staring, the only expression being that of pain or great 
anxiety. In omental hernia the pain is not so intense as in intestinal 
hernia, and the symptoms of occlusion are always absent. 

Treatment of Inguinal Hernia.—The treatment of inguinal hernia 
may be considered under the following heads: (1) the reducible ; (2) the 
irreducible (not strangulated) ; (3) strangulated. Fora hernia not strangu- 
lated, the operative measures are palliative or curative ; in strangu- 
lated hernia early operation is always indicated. 

A reducible inguinal hernia should be returned to the abdominal 
cavity and retained there by the constant and careful employment of a 

truss or bandage and compress. In accomplishing the reduction the 
patient should rest upon the back with the thighs flexed upon the abdo- 
men and the pelvis elevated. In this position gravity carries the intes- 
tine and omentum toward the diaphragm, and this traction from within 
readily reduces the mass. If this should not succeed, gentle pressure 
with the hand will suffice. Zazis improperly performed or carelessly 
prolonged is not without great danger. Once reduced, an effort should 
be made to prevent recurrence. 

For incomplete or slight hernia, in patients who are not compelled 
to do heavy work, the House elastic truss is most comfortable and safe. 
In all other cases the steel spring truss must be worn. The pad will 
vary in size as the character of the rupture may require. The hard- 
rubber or wooden pads are preferable in the great majority of cases. A 
truss should be applied before leaving the recumbent posture, and 
should not be removed again until this posture is resumed. When 

ordering a truss the following rule should be observed: Describe fully 
the character of the hernia. If the case is one of complete inguinal 
hernia of the left side, take a lead tape, lay one end directly over the 
internal ring of this side, and carry the tape across the abdomen to 
the right, just below the anterior superior spine of the right ilium, 
and across the gluteal region to the same point below the left superior 
Spinous process. Press the malleable lead closely to the integument 
in order to get an exact outline of the surface to which the truss is to 
be applied, and trace this directly upon a sheet of paper. The instru- 
Ment maker in using this tracing can model the spring to fit more 
comfortably, and after this temper the metal to make the required 
pressure. When there exists a bilateral hernia a double truss should 

_ beworn. A fair temporary truss may be made as follows: A piece of 
cloth or a tuft of wool, cotton, or oakum is rolled into a compress 
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about half the size of the fist, covered with adhesive plaster (the ad- 
hesive surface being external), and is laid immediately over the ingui- 
nal canal after the hernia has been reduced ; while the patient is in’ the 
recumbent posture, a spica bandage is carried around the pelvis and 
thigh so that the compress is held firmly in position. The adhesive 
plaster which surrounds the compress adheres to the skin and to the 
spica bandage. 

When an inguinal hernia can not be retained by a truss, operative 
interference is indicated. In cases where the hernia can. be retained, 
and yet interferes with the comfort or usefulness of the individual, 
operation for radical cure is also advisable. In irreducible hernia 
which interferes with comfort or usefulness or which is increasing in 
volume, or in persons going beyond the reach of proper surgical aid, 
operation for the radical cure should be undertaken. In aged persons 
operation should be avoided unless strangulation has occurred. By 
reason of the great advances due to careful asepsis and improved oper- 
ative technique, together with the increased safety in anesthesia as 
practiced at this time, even the more conservative surgeons are leaning 
to the side of operative interference. That death is exceedingly rare 
following this operation done on properly selected cases and by experi- 
enced operators will be seen from a study of the statement of Prof. 
Eduard Bassini, of Padua, who had one death in 251 cases, this death 
from pneumonia, the wound having healed without suppuration. 
Svennsen and Erdman record 200 operations, no death ; Lucas Cham- 
pionnéire, 266 cases, one death ; Kocher, 119 operations, one death (due 
to pulmonary embolism on the fifteenth day after the operation, when 
the wound was completely healed); Macewen, 98 cases, one death from 
scarlet fever; Roswell Park, 85 cases, no deaths (Dawbarn). In the 
author’s experience no death has resulted. 


RADICAL CURE OF INGUINAL HERNIA. 


The following procedure, which, in my opinion, combines the better 
features of three methods for the radical cure of inguinal hernia, I have 
tried in a number of cases with great satisfaction. It meets so fully every 
requirement that no other operation is given: 

Make an incision through the skin and fat down to the aponeurosis 
of the external oblique muscle, commencing about two inches internal to 
and one inch above the level of the anterior superior spine of the ilium, 
and extending obliquely downward and inward to the spine of the os 
pubis. Divide by splitting upona grooved director, or with dull-pointed 
scissors, the aponeurosis of the external oblique muscle at the external 
ring to a point about one inch beyond the location of the internal ring. 
Dissect the inner flap of this aponeurosis toward the median line until 
the conjoined tendon (of the internal oblique and transversalis muscles) is 
brought well into view. The outer flap is also reflected until the shelv- 
ing or scroll-like edge of Poupart’s ligament is well exposed (Fig. 663). 
The structures of the spermatic cord and the hernial sac are carefully 
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separated from each other, and the sac should be freed from all attach- 
ments well down to the inner surface of the internal ring. The method 
of loosening the sac with the finger is shown in Fig. 664. The opera- 
tor is now ready to open the sac and reduce the contents of the hernia, if 
this has not been done by posture or careful manipulation aided by the 
relaxation due to the anesthesia. This is done preferably by picking up 
the sac with two pairs of forceps and carefully cutting through between 
them with the point of the scalpel until a few drops of serum exude. 
This liquid is present in practically all cases of hernia. When non- 


Fie. 663. . Fic. 664. 


Fie. 663.—Showing incision through the skin and the aponeurosis of the external oblique divided and held 
out of the way with retractors so as to expose the internal abdominal ring. The Py bic cord is lifted 
onadull hook. The hernial sac has been carried above the cord and concealed beneath the internal 
oblique after the method of Macewen. (After 8. E. Milliken.) 


Fie. 664.—Showing the method of separating with the finger the sac from the margins of the internal ring 
and conjoined tendon. (After Macewen.) 


Strangulated, it is a clear or straw-colored fluid, but in strangulated her- 
nia it has a dark and sometimes bloody tint. A grooved director is now 
to be inserted through this small puncture and the sac further divided 
until an opening large enough to admit the finger is made, when the con- 
tents should be examined by touch. Should the sac contain only intes- 
tine which is non-adherent, it can be readily reduced. If there be a mass 
of omentum, it can also be returned to the abdominal cavity, unless it 
has been so long compressed that its structure is indurated and changed, 
inwhich case it should be tied off with strong aseptic catgut. The opera- 
tor should assure himself that there are no adhesions in the deeper por- 
tions of the neck and mouth of the sac and that the reduction of the con- 
tents is complete. Being freed from all attachment to the cord as well 
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as to the immediate edges of the internal ring, the sac is now transfixed 
at its tip with a strong catgut ligature, which is secured by tying. The 
needle is then carried through both walls of the sac back and forth along 
its entire length (Fig. 665), coming out for the last time at the level of the 
peritoneum lining the abdominal wall at the inner 
surface and upper margin of the internal ring. 
Having loosened, as above directed, the sac and peri- 
toneeum from the margin of the ring and the trans- 
versalis fascia for about one inch, the index finger 
(Fig. 664) is inserted between the neck of the sac 
and the transversalis fascia, and along this as a guide 
the same long Hagedorn-Fowler needle is carried 
and made to traverse the entire thickness of the ab- 
Fie. 665.—Showing the ac- Qominal wall and come out through the skin an inch 
tion of the catgut suture ‘ mise 
upon the hernial sac asit above and away from the margin of the original 
ee cnath dec incision. Being assured of the reduction of the 
fined anyon (After contents by again reducing the finger, traction is 
made upon the catgut suture and the sac is wrinkled 
upon itself and drawn tightly against the wall of the abdomen after the 
method of Macewen (Fig. 666). An assistant continues the traction upon 
this suture until the wound is closed. 

The second step consists in stitching the conjoined tendon of the in- 
ternal oblique and transversalis muscle to the shelving or scroll-like edge 
of Poupart’s ligament. For this purpose strong deer or kangaroo ten- 
don (Van Horn and Ellison’s) sutures should be employed. If this can 
not be obtained, sterilized silkworm gut may be used, although non-ab- 
sorbable ligature material may cause suppuration months after the wound 
has closed. These sutures should also be inserted with an ordinary 
curved Hagedorn-Fowler needle. Care must be taken not to wound the 
iliac vein which lies close to the margin of Poupart’s ligament which is 
included in the suture. It is my practice to insert a very dull grooved 
director over the vein and carry the point of the needle 
along the groove until its point can be turned upward | 
in transfixing the edge of Poupart’s ligament. In pass- | 
ing the needle through the inner margin of the canal, ‘| 
the transversalis fascia should be included with the Q | 
conjoined tendon. About six sutures are required for HT | 
this step in the operation. The lower two sutures near } 
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the pubis should include a portion of the outer border | 

of the rectus muscle. Care should be taken in tying || | 

the uppermost stitch that it does not too tightly squeeze — ,,. 6¢6,—showing the 

the cord. These sutures should take a good bite of all sae folded up and cov, 
fi : ering the abdominal 

the structures on either side of the canal to be closed, aspect * ae 

but should not go more than a quarter of aninch into wen) ~ 

the shelving edge of Poupart’s ligament. In Fig. 667 

this part of the operation is illustrated with four of the sutures inserted. 

It is seen that the cord makes its exit through the abdominal wall at the 


upper instead of at the lower end of the inguinal canal. When the vessels 
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of the cord are hypertrophied, as in varicocele, the suggestion of Halsted, 
to exsect all veins not necessary to the function of the testicle, should be 
carried out. In Fig. 667, the retlected flaps of the aponeurosis of the exter- 
nal oblique muscle are still seen held back by retractors. The next step in 
the operation is to permit the cord to drop into the wound and rest upon 
the first row of sutures, while the final row of the same material or strong 
catgut closes the aponeurosis of the external oblique muscle over the line 
of the cord, as seen in Fig. 668. A row of catgut sutures closes the wound 
inthe skin. A rollor pencil of iodoformized gauze, one inch long and one 


RADICAL CURE OF INGUINAL HERNIA. 655 


a I Vi &, 
s “V\ “Gx WV 
Neil 


th. 


Fie. 667. Fic. 668. 


Fie. 667.—Method of suturing the conjoined tendon to the shelving edge of Poupart’s ligament. The apo- 
neurosis of the external oblique retracted on either side as before. ‘Two more sutures are to be inserted 
to close the ring near the pubic spine. (After S. E. Milliken.) 


Fig. 668.—The recently divided aponeurosis of the external oblique sutured over the cord by means of a con- 
tinuous suture of kangaroo tendon. (After S. E. Milliken.) 


quarter of an inch in diameter, is now laid on the skin by the catgut su- 
ture which holds the sac against the abdominal wall. By winding the 
suture in figure-of-eight fashion about the pencil of gauze the sac is per- 
manently anchored in its new position. Compression over the field of 
operation should be made to prevent oozing while the line of incision is 
hermetically sealed with sterilized collodion, over which the ordinary 
gauze and cotton dressing is applied. It is important to continue com- 
pression of the wound while the dressing is being applied, for the reason 
that as no drainage is attempted in this operation, all moisture should 
be kept out of the wound and all oozing prevented. Hermetically seal- 
ing prevents danger of infection from the urine or any other source. The 
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patient should be kept in bed preferably for six weeks, when this is pos- 
sible, and should not be allowed to quit the recumbent posture even to 
sit up in bed for three weeks after the operation. A spica bandage that 
will give moderate support should be worn for six or eight weeks after 
the patient has left his bed, when all support should be discarded. 

Treatment of Strangulated Inguinal Hernia. —With the first 
symptom of strangulation the patient should be placed in the dorsal 
decubitus, with the foot of the bed elevated at least twelve inches, the 
pelvis raised upon a pillow, the legs flexed on the thighs, and the 
thighs on the abdomen, so that the intestines and omentum will gravi- 
tate toward the diaphragm; or the knee-shoulder position may be 
assumed. Towels dipped in hot water and partially squeezed out should 
be laid upon the tumor. The administration of morphine should be 
determined in good part by the character of the patient. It should be 
borne in mind that unless posture and careful taxis cause a reduction of 
the hernia operation is imperative, and if the patient is relieved from 
pain by morphine he may be lulled into a false sense of security and 
decline an operation, the importance of which he is unable to appreciate. 
In the manipulation (taxis) the neck of the tumor should be grasped 
and steadied between the thumb and fingers of one hand and the con- 
tents pushed gently in the direction of the canal with the other. Taxis 
should not be continued longer than five or ten minutes at any one 
effort. It may be repeated at intervals of ten minutes, or from ten 
minutes to half an hour for the first three or four hours of the history 
of strangulation. The dangers of delay are so great, however, and the 
safety of operation so assured, that operation should not be postponed 
longer than three or four hours. The manipulation of a hernial tumor 
after six hours of strangulation is of doubtful propriety, and after 
twelve hours should not be attempted at all after the anesthetic is ad- 
ministered. It is not only to be condemned for the injury one may 
inflict upon the parts involved, but on account of the procrastination 
in operative interference which it invites. It is true that occasionally 
reduction is effected after symptoms of strangulation lasting for a 
longer period than this ; but these cases are so extremely rare, and the 
danger of a fatal termination so much increased by the delay, that it 
will be wiser to proceed at once to the operation. In justification of 
early operation, it may be said that the large majority of cases which 
end fatally are those in which strangulation has existed for from twelve 
to twenty-four hours and upward before surgical interference; and 
that abdominal section in a patient not exhausted by suffering or dis- 
ease is almost free from danger. The high rate of mortality after 
kelotomy will only be materially reduced when it is performed not later 
than twelve hours, and, better still, within the first six hours of strangu- 
lation. 

Operation.—The pubes, scrotum, and integument near the tumor 
should be shaved, scrubbed with a clean, stiff brush, with green soap 
and warm water, washed with ether in order to dissolve the fat and 
clear out the sebaceous follicles, and finally with a 1-to-1,000 subli- 
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mate solution. The patient, fully anesthetized, should be placed upon 
a table nearest the edge most convenient to the operator with the 
pelvis slightly elevated. The parts about the field of operation should 
be covered with warm sterile towels, leaving a space about six by eight 
inches uncovered. In males the prepuce should be sealed over with 
rubber protective melted on with chloroform. 

The incision should be in the long axis of the tumor, and may be 
made by cutting directly down upon the mass, or by pinching up the 
skin and fat immediately over the swelling, transfixing it and cutting 
outward. It should be of good length, extending from one inch above 
the internal ring to the spine of the pubes. All bleeding should be 
arrested at once with catgut ligatures. 

The first difficult point in the operation is the recognition of the sac. 
This comes into view after the skin and fat and deep fascia have been 
divided and held apart by the tractors. When one is uncertain as to 
when the sac is reached, it is a safe procedure to grasp the coverings 
of the hernia with two ‘‘rat-tooth” forceps, lifting only a very thin 
portion at each time, and carefully cutting with the scalpel or the dull 
scissors between the grasp of the two pairs of forceps, until finally a few 
drops of serum, clear or straw-colored in the case of a recently stran- 
gulated hernia, black or bloody-looking fluid in the case of a long 
strangulated or necrotic mass, exude from the puncture. This will 
occur in the proportion of forty-nine out of fifty operations. In very 
rare cases the sac may be adherent to the intestine, and puncture of 
the gut has occurred under such circumstances. Even should this 
oceur, it is not a dangerous thing, as it can be closed before reduction is 
effected by Lembert’s suture. As the fluid begins to escape through 
the puncture in the sac, a grooved director with a very dull point 
is inserted through the aperture and the sac divided until the finger 
can be admitted, when it is introduced and the sac further incised as 
desired. The contents are now clearly in view. <A thorough irrigation 
should be made, using warm boric-acid solution or water that has been 
boiled and allowed to cool to 110° or 120° F. The strangulation of the 
neck prevents the irrigating fluid or any septic matter from entering the 
peritoneal cavity. The hands of the operator should now be carefully 
recleansed. By carrying the index finger of the left hand toward the 
constriction, with the palmar surface upward, the nail can be slipped 
under the constricting band, usually at the neck of the sac. Very fre- 
quently I have been able to stretch or tear this band of constriction with 
the finger nail unaided by the knife by making the pressure directly 
upward. The intestine is not injured in the least, nor can any harm be 
done. Within a minute or two the nail and the soft end of the finger 
will so stretch the band of constriction around the hernial contents that 
the intestine drops back into the peritoneal cavity. If this can not be 
done with the finger nail and finger, it should be introduced in the same 
way, and a long, probe-pointed bistoury carried flatwise along the 
palmar aspect of the finger until the dull point passes between the 
sharp edge of the ring and the nail. The edge is now turned upward 
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against the ring and pressed against this by the finger upon which it 
rests. The direction of this cut is upward and very slightly inward in 
inguinal hernia. It should not extend beyond an eighth of an inch. 
The finger nail is usually sufficient to enlarge the opening after the first 
few fibers are divided. 

Before allowing the contents of the hernia to return to the perito- 
neal cavity, these should be carefully examined as to their condition. 
As soon as the strangulation is relieved, the wound and exposed intes- 
tine or omentum should be covered in with towels dipped in hot sterile 
water or Thiersch’s solution and left for from five to ten minutes in order 
to determine whether the circulation can be re-established or not. The 


Fie. 669.—Showing the relations of a direct inguinal hernia to the epigastric vessels and the spermatic cord. 
1, Hernial tumor. 2, Epigastric vessels in front of and external to the neck of the tumor. 3, Saphenous 
opening and vein. 4, Spermatic vessels. 5, Femoral vessels. 6, Crural nerve. 


color of strangulated intestine varies from pinkish-gray to a black, 
motley color. The contents of a hernial sac should not be returned into 
the abdomen unless the color changes to a healthy red after the stran- 
gulation is freely relieved. If, after from five to twenty minutes, the 
circulation is established, reduction should be effected. In accom plish- 
ing this, posture is important, and the intestine should be carefully 
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pushed in between the thumb and finger. Once returned, the inner 
opening should be stopped with the finger or a plug of sterilized gauze 
fastened toa string or holder so that blood or the contents of the sac 
may not run into the peritoneal cavity. Ifa small surface of omentum 
say an inch in breadth and about an inch long, is contained in he 


Fic, 670.—Showing the relations of an oblique inguinal hernia. 1, Tumor covered by cremasteric fascia. 
g, Epigastric vessels behind and to the inner side of the neck of the tumor. 8, Saphenous vein and 
opening. 4, Femoral vessels. 5, Crural nerve. 


sac, and is materially unchanged, it may be reduced with the intestine ; 
but if the strangulation has existed for some time, or the omental 
tissues are indurated and abnormal, or in any way suggest the possi- 
bility of infection, it should be withdrawn through the opening until 
healthy omentum is reached, and through this healthy surface catgut 
ligatures should be passed and tied and the portion beyond the ligature 
cutaway. In large herniee where a great deal of omentum has been im- 
prisoned, it is usually the best practice to treat the protruding omentum 
as just described. The stump of the omentum is dropped back into the 
peritoneal cavity. If the condition of the patient is such as to warrant 
a further operation at this time, the operation for radical cure as just 
described should be performed. In case the intestinal wall is broken 
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down, or is so nearly necrotic that its return into the cavity of the abdo- 
_ men is attended with danger of rupture of the gut and escape of its con- 
tents, two alternatives present themselves: to leave the intestine pro- 
truding and establish an artificial anus, or to exsect the dead portion 
and sew the ends together. If the patient is in good condition, and 
especially if in the prime of life and 
usefulness, exsection should be done, 
If, on the other hand, collapse is immi- 
nent, or if there is anything in the con- 
dition of the patient to contraindicate a 
prolonged operation, the fecal fistula 
should be established, and a restoration 
of the alimentary canal postponed for 
a few days, or maybe weeks. 

Immediate exsection of the bowel is 
performed as follows: Having released 
the strangulation as above described, 
both ends of the loop are drawn out 
until five or six inches of sound gut are 
exposed. These may be grasped by the 
thumb and finger of an assistant close 
to the level of the abdominal wall, or, 
if the hand of an assistant would be in 
Fig. 671.—Dupuytren’s clamp. (After Gross.) the way, a broad disinfected tape may 

be tied loosely around each end of the 
intestine near the ring to prevent the possibility of retraction or escape 
of the bowel or its contents inward. 

The operation is then completed, inserting the sutures after the 
method already given: When it is necessary to establish a fecal fis- 
tula the method of Dr. J. A. Bodine is advisable. This method, as above 
described, is an improvement on the clamp method of Dupuytren (Fig. 
671). The older procedure may be utilized in restoring the canal in 
fistulous openings in which no long spur was formed. The blades are 
introduced one into each end of the intestine, closed, and allowed to 
remain in this position. Pressure causes adhesion between the wall of 
the contiguous limbs and sloughing of that part immediately beneath 
the blades, thus restoring the canal. 

Inguinal hernia in the female has the same relation to the epigastric 
vessels as in the male subject. In the complete form the contents may 
descend into the labium. The treatment does not differ materially from 
that just given. It is simpler, for the reason that the spermatic cord is 
not involved, and is therefore more readily cured by operation. Cysts 
of the canal of Nuck not infrequently simulate a hernial tumor ; or, as 
before said, the ovary, and, rarely, the Fallopian tube may be in the 
canal. 

Treatment of Femoral Hernia—This form of hernia is more diffi- 
cult to retain in place with a truss, which apparatus produces more 
discomfort than when worn for inguinal hernia. It is more likely to 
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become incarcerated and strangulated than any other variety. The prog- 
nosis is therefore more unfavorable. The diagnosis depends upon the 
presence of a tumor in the location already given, the neck of which can 
be traced to an opening at the inner side of the thigh just external to the 
spine of the pubes and below Poupart’s ligament. The impulse in cough- 
ing is present, though usually less perceptible than in inguinal hernia. 
Gysts are less apt to complicate a femoral than an inguinal hernia. En- 
largement of the lymphatic glands will not be apt to mislead, since there 
will have been a history of adenitis, a gradual increase in the size of the 
glands, which may be recognized as a group. The absence of impulse in 
the act of coughing will further aid in the exclusion of hernia. 

The symptoms of strangulation differ in no essential features from 
those in inguinal hernia. 

A reducible femoral hernia should be retained within the andes 
by a truss, the pad of which presses firmly over the femoral ring, just 
external to the spine of the pubes. The pad should be hard-and small, 
so that it may not compress the femoral vein, and the spring should be 
strong, for this form of hernia is not only difficult to retain, but is 
doubly dangerous when it escapes by the side of the pad. In reducing 
femoral hernia, position is invaluable, and taxis may be of aid. The 
best position without taxis is the knee-shoulder posture, in which the 
abdominal muscles and fascia lata are relaxed and the contents of the 
abdomen gravitate toward the diaphragm. Or the dorsal decubitus 
may suffice, with the pelvis elevated, as well as the foot of the bed, and 
the thighs flexed upon the abdomen. In performing taxis, it must be 
remembered that the bulk of the hernia must pass directly backward to 
clear the falciform process of the fascia lata, and then upward in the 
direction of the femoral canal. Operation for the radical cure of 
femoral hernia may be determined by the general rules given for the 
inguinal variety. If the sac is large a portion of it may be cut away, 
and the remainder carried to the inner aspect of the abdominal wall 
near Gimbernat’s ligament and anchored there in the same general way 
as described in treatment of the sac by the Macewen method. In the 
effort to close the femoral ring, tendon and next in order silkworm-gut 
sutures are preferable, and care must be taken to avoid the femoral vein, 
which is almost in contact on the outer edge of the crural canal. The 
falciform process of the fascia lata and pectineal fascia should be stitched 
together and to the edge of Gimbernat’s ligament. In irreducible (not 
Sstrangulated) femoral hernia operative interference is more positively 
indicated from the fact that strangulation is very apt to occur, and that 
the employment of a compress to prevent a further descent of the mass 
is harmful. 

So rapid are the changes which occur in the contents of the sac in 
strangulated femoral hernia that early operation is imperative. 

The preparation for the operation is identical with that for inguinal 
hernia. The most thorough shaving of all the integument near the 
Operative field is essential. When narcosis is complete, the patient 
should be lifted by the legs in such a way that the thighs will be flexed 
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upon the abdomen and the pelvis raised considerably higher than the 
thorax. While in this position taxis, in a direction at first slightly 
backward and then upward, should be practiced. If reduction is not 
effected in from five to ten minutes it should be discontinued. 

The incision should be longitudinal in direction, along the middle 
of the tumor, with its center over the femoral ring. The length will 
vary with the size of the protrusion, but three or four inches will usually 
suffice. It should be made by cutting directly down upon the sac, and 
when this is reached the dissection should be continued between two 
dissecting forceps. As the sac is punctured, a few drops of fluid will 
escape, and a grooved director may then be inserted, the opening care. 
fully enlarged until the index finger can be introduced and carried up- 
ward until the edge of the falciform process is felt and the nail is under 
the sharp constricting edge of Gimbernat’s ligament. At this stage of 
the operation the hernial sac should be carefully irrigated with 1-to-5,000 
bichloride or boric acid solution. The contents of the sac must be kept 
between the finger and the femoral vein and the edge of the nail against 
Gimbernat’s ligament, just at its insertion at the os pubis. I have fre- 
quently been able, by scratching with the nail and firm pressure with the 
end of the index finger, to tear or stretch Gimbernat’s ligament at this 
point enough to relieve the strangulation and effect reduction without 
the use of the bistoury ; however, if this can not be done, a long, probe- 
pointed knife should be carried flatwise along the palmar side of the 
finger, with the cutting edge directed toward the median line. The con- 
striction is relieved by lifting or scraping the attachment of Gimber- 
nat’s ligament from the os pubis, and in doing this the cutting edge of 
the knife should not be carried beyond this ligament, nor should it have 
any other direction than inward toward the symphysis. If these precau- 
tions are not observed, a dangerous complication may arise in the division 
of the obturator artery (or vein) in cases in which it is derived from 
the epigastric branch of the external iliac. In eight fatal cases of this 
character recorded, the patients were all females. This abnormal deriva- 
tion occurs in women, as determined by the author in a study of this 
artery, in nearly fifty per cent of cases, and in men in twenty-five per 
cent, while the vein arches over the femoral ring in a larger proportion 
of subjects.* 

The manner in which the artery arches over the crural ring is shown 
at 1, Fig. 658. When the strangulation is released, the contents of the 
sac are returned into the abdomen. 


UMBILICAL HERNIA. 


The diagnosis between this form of hernia and other tumors of the 
umbilical region will depend chiefly upon the impulse conveyed to the 
hernia in the act of coughing, or in crying. If the hernia is made up of 
omentum—and this is not uncommon in adults—it will be doughy to the 
feel and flat or dull on percussion, while the intestine will be more or 


* Author’s “ Essays in Surgical Anatomy and Surgery,” New York, 1878. 
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less resonant. Cyst of the omphalo-mesenteric duct would be translu- 
cent and fluctuation would be present. In congenital hernia, the extreme 
thinness of the covering renders the recognition of the character of the 
tumor easy. The transverse colon often descends into the sac of an 
umbilical hernia. 

Treatment.—In congenital hernia at the navel, which is covered only 
by the thin membrane of the cord, the tumor should be returned at 
once, the margins of the aperture through which it has escaped pared, 
and the opening closed by carefully adjusted silk sutures, supported 
by adhesive strips drawn in dovetail fashion across the abdomen at the 
weak point or by a firmly rolled bandage. If covered over with integu- 
ment it should be reduced, a small, firm compress laid over the opening, 
and secured in place by adhesive plaster applied as just described. The 
acquired form is treated in the same general way. In reducing umbili- 
cal hernia the recumbent posture, with the legs slightly flexed, is advis- 
able, and careful taxis is often necessary. The truss should be worn 
when in the upright posture and at night when patients are suffering 
from cough. In mild cases a light rubber belt will suffice after retiring, 
but the heavy apparatus should be adjusted before leaving the recum- 
bent posture. 

Trreducible hernia, not strangulated, may be held in position by a 
properly adjusted cup-shaped compress. 

The danger of strangulation is always present, and the advisability of 
operation must be determined by the circumstances of each case. On 
account of the great thickness of fat in some of these subjects, and the 
enormous size of the hernial mass, the operation for the radical cure 

- when not strangulated becomes formidable, and when strangulated, is 
accompanied with more than ordinary danger. In operating for the 
radical cure the sac should be divided along the edges of the opening. 
The edges should be drawn up, pared with the scissors, and the aperture 
closed by strong sutures of silk which include skin, fascia, muscles, and 
the peritonzeum of the abdominal wall, the needle piercing this last tissue 
about one fourth of an inch from the pared edge. As the sutures are 
tightened, the opposing surfaces of the parietal peritoneum of the two 
edges will be united. 

With the first symptoms of strangulation the patient should be 
anesthetized, and a final effort at reduction made by a careful taxis. 
If this’does not succeed, the operation should be made at once. The 
incision in a small hernia should be vertical, with its center correspond- 
ing to the neck of the hernia. When the mass is large a double ellip- 
tical incision may be made, as there is a redundancy of skin and fat 
which can well be dispensed with. On account of the exceeding thin- 
ness of the integument over the hernia at times, great care should be 
exercised in cutting down upon the tumor. As soon as the sac is punc- 
tured a dull director is introduced and the sac divided sufficiently to 
allow the introduction of the finger, upon which the further division of 
the sac is effected. If the finger nail can now be insinuated between the 
neck of the hernia and the constricting ring, it should be done, holding 
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the palmar aspect of the finger toward the pubes. A probe-pointed bis- 
toury is introduced flatwise along the finger as a guide, and the constric- 
tion divided for not more than one fourth of an inch at first, the direction 
of the cut being toward the median line. 

The management of the strangulated bowel or omentum should be 
the same as advised in inguinal hernia. I prefer to cut the sac away 
as above advised, freshen the edges of the opening, and bring all the 
layers which compose the abdominal wall together with one set of 
sutures. When large masses of changed omentum are found in these 
hernie they should be tied in sections with clean catgut ligatures, not 
including more in the grasp of the ligature than would represent the 
ordinary little finger of the hand. It sometimes takes as many as six or 
eight sets of ligatures to completely remove the mass. The omentum 
should be divided about one fourth of an inch external to the ligature, 
and, when all is cut away, the stumps dropped back in the abdominal 
cavity. It is my practice, as soon as reduction is effected and before the 
sac has been cut away around the margin of the ring, to introduce a pad 
of sterilized gauze (secured by a string so that it may be withdrawn), taken 
out of hot Thiersch solution or hot sterilized water, and laid over the in- 
testines immediately beneath the opening. 

When the sutures have all been inserted and are ready for tying, the 
pad should be withdrawn. 


OTHER ForMS OF HERNIA. 


Ventral hernia is amenable to the same general treatment as hernia 
of the acquired umbilical form. In operation for the cure of hernia fol- 
lowing the incision of laparotomy the same operation would suffice. In 
one of the author’s cases the recti muscles during violent straining at par- 
turition were split apart from a point three inches below the xiphoid ap- 
pendix to within an equal distance of the pubes. At least two thirds of 
the intestinal contents were prolapsed into this enormous hernia. An el- 
liptical incision throughout the extent of the tumor was made, and closure 
effected by silk sutures, following the method described for umbilical her- 
nia. <A perfect cure was effected. 

In diaphragmatic hernia the diagnosis must be based upon the symp- 
toms of obstruction. Pleuritis will be present in a varying degree. 
When this accident is suspected, and symptoms of obstruction are pres- 
ent, it is imperative to make the median incision below the xiphoid ap- 
pendix, and by exploration with the hand the hernia may be reduced 
by traction with or without dilatation of the opening in the diaphragm. 
The prognosis in these cases is unfavorable if operative interference is 
delayed. : 

The recognition of gluteal hernia is also difficult. If with the symp- 
toms of obstruction there is pain in the region of the sciatic notch or in 
the distribution of the gluteal or sciatic nerves, which is increased by di- 
rect pressure, the presence of gluteal hernia may be suspected. If a tu- 
mor can be made out, it is still more positive. To locate the notch, place 
the patient on the belly and hold the leg perfectly straight, with the toes 
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pointing directly downward. A line drawn from the posterior-superior 
spine of the ilium to the upper surface of the great trochanter will cross 
over the foramen. 

The incision should be free, and the fibers of the gluteal muscles sepa- 
rated with the finger. The vessels should be carefully avoided if the con- 
striction is divided. 

Obturator hernia may be present without any appreciable tumor. 
It may be recognized by digital exploration through the rectum or 
vagina. Pressure upon the obturator nerve may produce pain in the hip 
or knee. If the symptoms of obstruction are present, the hand should 
be introduced through an incision in the linea alba, when, by careful ex- 
ploration of the pelvis, the character of the lesion can be determined. 
In an effort at reduction by traction from within, the thigh should be 
rotated outward to relax the obturator muscle. If necessary, an incision 
may be made immediately over the foramen and the constriction divided 
from below. When the fibers of the pectineus muscle are divided the 
tumor will be encountered. 

Lumbar, vaginal, and pudendal herniz do not demand especial con- 
sideration. The diagnosis will depend upon the appearance of the tumor, 
with the symptoms of strangulation when the constriction is sufficient. 
The return of the mass which follows prolapsus of the uterus into the 
vagina may be effected by direct reposition of the uterus, or by con- 
joined manipulation with one hand introduced through an opening in the 
linea alba. 

HERNIA IN CHILDREN should be treated in the main as advised for 
adults. On account of the inability of children to control themselves, a 
diagnosis is attended with some difficulty and is, as a rule, determined 
by the impulse imparted to the hernial mass as the child struggles and 
cries. They are usually reducible when the children are held with the 
head downward, with gentle taxis upon the tumor. It is very essential 
that an effort should be made to cure the hernie of children by a proper 
application of and careful attention to the truss. The hard pad (cellu- 
loid) of the Hood pattern, as recommended by Dr. 8. E. Milliken, is light, 
easily adaptable, and can be kept clean. 

The truss should never be removed from its point of pressure except 
by the physician or a nurse who has been carefully instructed in its ap- 
plication and use. In healthy children a cure is often effected within 
two or three months. In others it is often impossible to effect a cure. 
If strangulation should occur, it should be relieved by operation at once, 
and in cases where a cure can not be effected by the truss and where the 
tumor is not readily retained by this apparatus, operation for the radical 
cure should be done. When not forced to interfere earlier, it is better to 
Operate about the fourth or fifth year. The same operation advised for 
adults is admirably adapted to these cases. On account of the great thin- 
ness of the sac and the importance of expedition in very young subjects, 
the sae should be rapidly tied off and excised as advised by Bassini. It 
is my rule after operation to put all children in the plaster-of-Paris spica 


_ at once, in order to insure the recumbent posture. In operations about 
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the genital apparatus of children the iodoformized collodion dressing is 
recommended, because it hermetically seals the wounded surface and pre- 
vents infection from urine or other sources. 

Fecal Fistula.—A fecal fistula may exist between any portion of the 
intestinal canal and the exterior through the integument; from the in- 
testine into a normal cavity, as the bladder or uterus, and thence to the 
exterior; into an abnormal cavity, as an abscess, and thence out through 
one of the hollow organs or directly to the skin; or it may lead intoa 
cul-de-sac or blind pocket. 

Fecal fistulee are congenital and acquired. 

Imperforate anus is the most frequent cause of congenital fistula. 
The pressure of accumulated matter at the extremity of the canal in- 
duces inflammation, ulceration, and perforation, with extravasation of 
the bowel contents. If the congenital obstruction is low down, the 
opening may occur through the perineum, bladder, or vagina. If higher 
up, the fistula may open through the abdominal wall at the umbilicus, 
or below this point in the linea alba, or posteriorly near the spine. A 
rare cause of congenital fistula is the presence of the omphalo-mesenteric 
duct, or Meckel’s diverticulum, which, as heretofore stated, opens at the 
umbilicus. 

Acquired fecal fistulee may be surgical or accidental. Colostomy 
and enterostomy are examples of the former, while the latter result from 
perforating wounds of the intestinal canal, either from the exterior, as 
by gunshot or punctured wounds, or by the passage of some ingested 
sharp or hard body through the intestinal wall; or by perforation of the 
intestine by an ulcer or abscess, or from gangrene due to strangulation, 
contusion, etc. 3 

The diagnosis of a fecal fistula which communicates directly with 
the exterior is made evident by the escape of gas and ingested matter. 
Indirect fistulee can also be determined by the careful examination of the 
discharges from the organs through which they pass. In a case reported 
by Dr. Krackowitzer, in the ‘‘ Transactions of the New York Pathological 
Society,” an ulcer of the appendix vermiformis had opened into the blad- 
der. The diagnosis of entero-vesical fistula was established by the escape 
of a lumbricoid worm from the urethra. Blind fistulee can not often be 
made out until demonstrated by exploration. 

In determining into what portion of the intestinal canal the fistula 
opens one must consider, first, the character of the discharge; second, 
the distance from the rectum, as determined by injections. 

In congenital fistule opening into the perinzeum the inference is 
natural and generally correct that the lower portion of the large intestine 
is involved. If bile is freely discharged through a congenital or acquired 
fistula, it is safe to conclude that the opening is not very far removed from 
the duodenum or upper. portion of the jejunum. The odor of gas or in- 
gesta escaping from the large intestine is usually more offensive than that 
from the small bowel. 

When caused by a wound, the known direction and character of the 
penetrating body will aid in arriving at a correct idea of the gut penetrated. 
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A fistula resulting from appendicular or perityphlitic abscess occurs 
almost always in the cecum, more rarely in the lower portion of the 
ascending colon or lower ileum. When the colon is involved the loca- 
tion may be determined by slowly injecting milk per rectwm, having 
measured the quantity injected until it begins to flow out at the exter- 
nal opening. 

The prognosis of fecal fistula depends upon its character. Congeni- 
tal fistulee are obstinate under treatment. Acquired fistulae may be cured 
in the majority of instances. 

Treatment.—Congenital fistula, resulting from imperforate anus, can 
be healed by the establishment of an opening in the perineum which 
shall communicate with the most dependent portion of the blind gut. 
When this is done, a pad worn over the fistulous opening will lead to its 
gradual occlusion. When the fistula is the result of a patulous omphalo- 
mesenteric canal, it may be closed by sutures or by a compress. 

Acquired fistulee not infrequently heal spontaneously. The opera- 
tion consists in cutting down upon the opening in the gut and laying 
freely open all sinuses which communicate with the fistulous outlet. As 
the track of the fistula is often tortuous, it is at times exceedingly diffi- 
cult to follow it. A repetition of the method employed in the following 
case will be of service in the more complicated operations : 

In 1880 a young man came under my observation on account of a 
pistol-shot wound. The ball had entered the abdomen on a level with 
and about one and a half inch to the inner side of the left anterior su- 
perior spine of the ilium. From the direction in which the weapon was 
aimed, the missile was thought to have passed directly back and lodged 
in the iliac fossa. There were no immediate symptoms of perforation 
of the intestine. An abscess formed which discharged from the wound 
of entrance, and, about six weeks after the receipt of the injury, a fecal 
fistula was established. The fistulous track was so long and tortuous 
that it could not be followed. After the anesthesia was complete, warm 
milk was thrown into the bowel until it ran out at the opening. The 
Stream of milk was then followed without difficulty, and the opening 
discovered. All communicating sinuses were laid open and packed with 
gauze. The wound closed within a month, and the patient was cured. 

It will be advisable, in attempting to close the fistula, for the patient 
to maintain a position which will prevent the gravitation of ingested 
matter into the opening. 

Closure of the external orifice by means of sutures is not advisable, 
since it may induce fecal infiltration. A recovery is usually hastened 
when the margins of the wound in the integument can be stitched to the 
edges of the opening into the bowel, as directed in enterostomy. 

In persistent fistula of the cecum as met with after appendicitis a 
lateral anastomosis between the small intestine and descending colon 
may relieve the pressure at the fistula and aid in a cure. 

Colostomy.—The establishment of a fecal fistula between the colon 
and the abdominal wall is usually performed in the lower part of the de- 
Scending colon, or in the sigmoid flexure. 
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Colostomy is indicated as a palliative measure in occlusion of the 
alimentary canal on the anal side of the operation by stricture, neo- 
plasms, volvulus, intussusception, or any lesion for the relief of which 
exsection or lateral anastomosis is not permissible. In chronic colitis or 
proctitis it is a curative operation, in giving complete rest to the dis. 
eased bowel until recovery ensues. 

The operation of Amussat—right lwmbar colostomy—has practically 
been abandoned. It might be demanded in occlusion of the colon at 
the hepatic flexure, a condition very rarely met with. Colostomy in the 
transverse colon is also rarely called for, and, when necessary, can be 
readily accomplished in the same general way as the operation in the 
left inguinal region presently to be described, since both are trans-peri- 
toneal operations. In operating between the splenic flexure of the colon 
and the rectum, the descending colon is now rarely selected. If condi- 
tions prevail which demand colostomy in this portion of the large intes- 
tine, the operation of Callisen—left lumbar colostomy—may be per- 
formed, but it should be stated here that the trans-peritoneal procedure 
in the left inguinal region (Littré) is always to be preferred. Left 
lumbar colostomy is performed as follows: Place the patient on the 
right side, inclined well over upon the abdomen. The objective point 
is the posterior surface of the descending colon, at a point situated 
halfway between the crest of the ilium and the last rib, and halfway 
between the spinous process of the third lumbar vertebra and the an- 
terior-superior spine of the ilium. Make an incision about five inches 
in length, the center of which shall strike this point, commencing about 
an inch from the vertebral spines. The direction of this incision should 
be obliquely from above downward and forward—that is, parallel 
with the lumbar vessels and nerves. Dividing the skin and fascia, the 
posterior border of the abdominal muscles and the anterior border of 
the quadratus lumborum muscle will be seen. The posterior wall of 
the colon—that portion which is not included in the peritonzeum—will 
be found a little behind the border of this muscle. A safe guide is 
to insert the finger along the edge of the quadratus muscle and feel for 
the kidney. The gut is immediately in front of this organ. It is impor- 
tant to keep well toward the spine in order to avoid opening into the 
peritoneum. Usually at this juncture, with the wound perfectly dry, 
the wall of the intestine can be picked up with the finger and lifted 
toward and into the wound. If it has receded, deep pressure upon the 
anterior wall of the abdomen will bring it into view. If the cavity of 
the peritoneum is not opened, it is scarcely possible to get hold of the 
small intestine. The colon may be recognized by its large size, saccu- 
lated wall, and longitudinal bands. If there is any doubt as to the large 
intestine being the one which presents, the expedient of pumping air into 
the rectum may be resorted to, the immediate distention of the colon 
proving its close relation to the rectum. As soon as the bowel is brought 
into the wound it should be transfixed by two strong silk sutures, intro- 
duced about an inch apart, through the integument of one side into the 
intestine for about half an inch and out again and up through the mar- 
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gin of the incision in the integument on the opposite side. The colon is 
now held well up into the wound by traction on the sutures in the hands 
of an assistant, while the operator makes a longitudinal incision in the 
wall of the gut superficial to the threads which have transfixed it. 
When this is done, the center of each ligature is drawn out by a tenac- 
ulum, divided, and the four threads tied securely. From two to four 
additional sutures may be introduced on each side, to guard against the 
infiltration of fecal matter. The wound in the integument should now 
be closed from each end down to or very near the level of the opening 
in the colon. 

If there is much escape of fecal matter immediately following the 
operation, a dressing need not be applied. The patient should be made 
to lie upon the back, in which position gravity favors the escape of the 
bowel contents. At times it is convenient to apply a loose dressing, 
with a bandage around the abdomen. In from three to seven days the 
stitches can be removed, and after the wound is healed a compress and 
belt should be worn to prevent the escape of faeces until the convenience 
of the patient is suited. 

If, in the search for the colon, the cavity of the peritoneum is opened, 
it should be immediately sewed up with continuous catgut sutures. 

If, after colostomy, prolapse of the intestine occurs, it may be re- 
turned and held in place by a properly adjusted compress of gauze. If 
the opening contracts to such an extent that the escape of fecal matter is 
hindered, it should be dilated with the finger or by incision. 

Left inguinal colostomy (Littré) is performed as follows: An in- 
cision is made through the linea semilunaris just internal to the left 
anterior superior spine of the ilium over the sigmoid flexure of the colon. 
It should be no more extensive than is absolutely necessary for exposure 
of the intestine. The sigmoid flexure may be recognized by its thick, 
muscular structure, longitudinal bands, its sacculated arrangement, ap- 
pendices epiploicze, and pale color. Any loops of small intestine which 
present at the wound will be seen to be smooth, shining, pinkish in color 
as compared to the larger intestine in this location, with no recognizable 
arrangement of the muscular layers. They may be displaced to the 
right, and the finger, carried into the wound along the left peritoneal wall 
and down into the upper margin of the iliac fossa of this side, will with- 
out failure come in contact with the upper portion of the sigmoid or the 
lower portion of the descending colon, which is readily drawn out and 
through the wound. The aim of this operation, whether it is intended 
to establish a temporary or a permanent fistula, is to construct an open- 
ing so formed that there can be no descent of fecal matter into that por-. 
tion of the intestine below the field of operation. The formation of a 
prominent spur is essential to success. Bodine’s method, given on page 
637, should be carried out. The after-treatment is the application of 
a loose dressing to catch the discharge. No direct pressure should be 
applied, for the reason that escaping fecal matter might infiltrate the 
Margin of the wound or tear loose some of the stitches. If a fistula is 
not immediately needed, it is advisable to defer this for thirty-six or 
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forty-eight hours, so that peritoneal adhesions may form. An important 
point in the technique, as shown by Prof. J. M. Mathews, of Louisville, 
Ky., is the placing of a small piece of rubber protective over the intes- 
tine and wound in order to prevent. annoying adhesion of the intestine 
to the gauze dressing. Ina number of instances fatal prolapse or hernia 
of the intestine has occurred through the wound as a result of coughing 
or vomiting. In order to prevent this, great care should be exercised 
either by manual compression of the wound when the patient coughs or 
vomits, or by a bandage of strong adhesive straps applied in such a way 
that this accident can not occur. 


CHAPTER XXIII. 
THE ABDOMEN (continued). 
PERITONITIS—RETROPERITONEAL ABSCESS—APPENDICITIS. 


Wounds of the peritoneum will be considered in the section on pene- 
trating wounds of the abdomen. 

While non-infective peritonitis may occur, as after a blow upon the 
abdominal wall which inflicts violence to this membrane yet does not ex- 
pose it to direct pyogenic infection, practically every case which requires 
surgical consideration is infective peritonitis. That no tissue of the body 
is so well adapted to the rapid proliferation of septic organisms and ab- 
sorption of their ptomaines as the peritonzeum is evident in the alarming 
symptoms of sepsis which ensue within a very short period after the con- 
tact of pathogenic germs. 

Acute infectious peritonitis may result from the escape of pyogenic 
germs from the alimentary canal, either through a perforation communi- 
eating directly with the peritoneal cavity (as an ulcer), or the germs may 
travel through a non-perforated area which, as the result of gangrene 
has lost its normal resistance. Thus peritonitis occurs in intussuscep- 
tion, volvulus, constriction by bands, internal hernig, or any sudden 
interference with the circulation in the intestinal tract. In peri-renal 
abscess or in urinary infiltration of the prevesical (extraperitoneal) space, 
peritonitis ensues by invasion of pyogenic organisms through this mem- 
brane into the general cavity. Gonorrhceal cystitis in both sexes, colitis 
and proctitis, and, in the female, septic metritis and salpingitis, are fre- 
quent causes of peritonitis. Foreign bodies penetrating to this cavity 
almost invariably convey contagious germs and cause widespread infec- 
tion. Again, infective organisms may be carried into the peritoneum 
through the circulation without any perceptible local inflammatory pro- 
cess to communicate the disease. It has been known to occur as a 
concomitant of syphilis, rheumatism, and, in a few instances, with 
gonorrhoea, without direct infection, and, as is well known, tuberculous 
peritonitis may occur through the blood. This form (tuberculous peri- 
tonitis) will be dealt with separately from infective (pyogenic) peritonitis. 

The organisms which more frequently produce acute infectious peri- 
tonitis are the Bacillus coli communis, the Streptococcus and Staphiylo- 
coccus pyogenes, the Pneumococcus, and, probably, the typhoid bacillus. 

The symptoms of acute septic peritonitis are, in general, pain of an in- 
tense character, which, in the very earliest stages, is in a good proportion 
of cases referred to the region of the umbilicus even when the seat of in- 
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fection is remote from this point. Asa result of pain, marked muscular 
rigidity of the abdominal wall is present, and in many instances this 
rigidity is limited to the muscles more immediately over that portion of 
the peritoneal cavity in which infection has commenced. So great is the 
tenderness even in the early stages that the legs will be involuntarily 
drawn up, and the thighs flexed upon the abdomen to relieve tension of 
the abdominal wall. Vomiting occurs in a certain proportion of cases, 
and is usually entitled to be considered a symptom of rapidly developing 
and severe infection. It isa feature of shock and is present in cases of 
acute perforation or gangrene before paralysis of the intestines from sep- 
tic absorption has oceurred. Shock with profound depression is a symp- 
tom of the severer cases. The expression of the face is one of alarm. 
The eyes seem wider open than normal and have a glassy appearance. 
The face is relaxed and the normal expression lost. Within from two to 
twelve hours after the beginning.of the infection the abdomen becomes 
distended, the distention being not only due to a transudation of fluids 
(pus, serum, etc.), but also to the accumulation of gases within the intes- 
tinal canal as a result of paralysis and arrest of the normal functions of 
this tube. The pulse and temperature follow the usual history of pro- 
found sepsis and are more marked in this disease, since absorption is ex- 
tremely rapid. The temperature varies from 100° to 105° or higher, often 
reaching this degree within twelve hours of the first symptoms of inva- 
sion. The pulse may run as high as 140 or 150, and is thready and 
weak. 

Treatment.—W hen the pain is insignificant and the temperature does 
not mount up rapidly to 108°, 104°, or 105°, and when there is no abdomi- 
nal rigidity, or distention, and vomiting is absent—in other words, when 
there are no well-defined symptoms of perforation or of gangrene—sur- 
gical interference is not demanded, although it is always well in every 
case of peritonitis, mild or severe, to be prepared for operation when the 
occasion may demand. It is in these milder cases of peritonitis that the 
administration of purgatives, such as calomel triturates, followed by a 
saline, if required, is capable of giving relief by osmosis from the septic 
area into the intestinal canal (drainage through the bowel). When, how- 
ever, there is serious doubt as to the extent of infection, it is the part of 
wisdom to err on the side of exploration, feeling sure that should any 
serious condition be demonstrated by the exploration it can be rectified 
with a better hope of recovery at this period than if deferred until a later 
hour. 

When the origin of peritonitis is obscure and the indications for 
operation are clear, it is better to choose the incision through the middle 
line about halfway between the umbilicus and the symphysis pubis. 
Peritonitis arising from septic lesions of the bladder, uterus, Fallopian 
tubes, rectum, or sigmoid flexure of the colon is always best approached 
through this incision and demands different treatment from a general 
widespread peritonitis. When the peritoneal cavity is entered by this 
incision, if there is a gush of fluid, purulent or sero-purulent, without 
marked odor of decomposition, it is a question whether it would be 
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better to irrigate in such a case with hot (normal) salt solution or to 
endeavor to make a careful toilet of the lower portion of the abdominal 
contents by using sterilized mops. Many good surgeons hold that a 
septic peritonitis which involves only the lower portion of the peritoneal 
cavity (pelvis) may be spread to the general cavity by irrigation, where- 
as it may safely be controlled by direct ‘toilet with the addition, in 
women, of drainage through Douglas’s cwl-de-sac ; and this is my practice. 
If, however, there is widespread infection with foul-smelling fluid, as is 
often met with in neglected cases of appendicular peritonitis, nothing is 
left but thorough irrigation with hot salt solution, which should be done 
as follows: With the irrigator at an elevation sufficient to give the re- 
quired pressure, a good-sized and rather stiff rubber tube should be 
carried into the various portions of the peritoneal cavity, and a large 
quantity of fluid used until it runs out clear and clean. It is often 
necessary to irrigate with the tube low down in the pelvis much longer 
than in the upper portions of the cavity. These cases are almost always 
fatal, no matter what care is exercised in the irrigation and subsequent 
toilet. All infectious cases require some form of drainage. In women 
it is almost always advisable to cleanse the vagina and open through 
Douglas’s cul-de-sac, carrying a loose ribbon packing of iodoformized 
gauze through this route, and at the same time to leave the abdominal 
incision open, packing from above with the same material in the hope of 
arresting absorption by capillary drainage. It is better before packing 
to dry out the excess of salt solution remaining after irrigation. It is of 
vital importance in the successful management of these cases that the 
bowels be kept moving as actively as possible, and the combination of 
calomel triturates and Epsom salts will generally suffice. Extra large 
doses are demanded, since there is more or less paresis of the intestinal 
tube. 

Tuberculous peritonitis (subacute) results from the lodgment of the 
Bacillus tuberculosis in this membrane or in the viscera immediately be- 
neath it. The bacilli may be carried through the blood and be generally 
disseminated, but are more apt to infect the peritoneum by direct in- 
vasion through the alimentary canal or through the genital apparatus in 
both sexes. Tuberculous peritonitis exists in two forms: the moist or 
dropsical (ascitic), and the dry, fibrino-plastic or adhesive variety. In 
the moist variety the peritoneum is studded with tubercles usually of 
small size, which may be localized or generally disseminated. Transu- 
dation of serum is a feature of this form, and the quantity is in propor- 
tion to the area of peritoneum involved. In some cases it becomes en- 
cysted in one or more locations. In the fibrino-plastic or dry form 
there is no serous transudation, but a fibrinous exudate, by which 
the mesentery and the intestines become agglutinated to each other. 
Some authors consider a third variety, the wlcerative form, but, as this 
issimply a degeneration of the tuberculous nodules (cheesy degenera- 
tion), analogous to that which occurs in other parts of the body, I see no 
reason for considering it as a separate variety. 

The symptoms of tuberculous peritonitis are not well marked in the 
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early stages. It is usually not a painful disease. There is the disturb- 
ance of nutrition characteristic of tuberculosis of other organs. The 
first symptom which calls attention to the nature of this affection is the 
collection of fluid in the pelvic cavity, and later in the general cavity in 
the moist form, or the agglutination of the intestines in the dry form, 

The treatment consists in opening into the cavity through the median 
line, as above given, and thorough irrigation with the hot sterile salt 
solution, continuing the irrigation for fifteen minutes, closing the wound 
and allowing the abdomen to retain a good quantity of the fluid. In a 
number of cases very marked improvement has followed this method of 
treatment, and cases have been reported as greatly improved in which 
nothing was done in the way of irrigation, simply opening the abdom- 
inal cavity for purposes of exploration, exposing the surfaces to the 
contact of air and the insignificant traumatism connected with the oper- 
ation of digital exploration. 

Abscess in the Abdominal Region (not Intraperitoneal).—Abscess 
may occur between the parietal layer of the peritonzeum and the muscu- 
lar walls of the abdomen, as in the prevesical space in urinary infiltra- 
tion ; between the abdominal muscles and beneath the skin ; in the loose 
tissues behind the peritonzeum (retroperitoneal), and between the liver 
or spleen and diaphragm (subphrenic), or within the substance or within | 
the capsule of any of the viscera (as in hepatic abscess). In the new- 
born, in which the urachus does not close promptly, an abscess is occa- 
sionally met with. F 

The diagnosis of extraperitoneal abscess will in part depend upon the 
localized pain or tenderness on pressure, induration, and cedema which 
occur with pus formation, together with the usual exacerbations of tem- 
perature, with or without rigors or a chill. In patients with thin ab- 
dominal walls, fluctuation may be appreciable in extraperitoneal abscess. 
In the more obscure cases the employment of direct exploration, with 
cocaine aneesthesia or the careful use of the aspirating needle, will aid in 
making the diagnosis. 

In treatment, the immediate indication is to evacuate the contents of 
the abscess by direct incision. When it has been located by the aspira- 
ting needle, this can be followed down while in position, as it demon- 
strates the depth of the abscess. The combined aspirating needle and 
grooved director of Prof. J. A. Dibbrell is a useful instrument in such 
operations. The principles of free drainage and irrigation apply to these 
as to other collections of pus. 

Retroperitoneal Abscess.—Abscess behind the peritoneum is usually 

circumscribed, but occasionally it may be diffuse. Commencing at any 
portion of the posterior abdominal wall, the pus tends to dissect up the 
loose tissues behind the peritoneum and to travel downard. In pa- 
tients suffering from tuberculous disease of the spine in which mixed 
infection occurs and in many cases in which there is no mixed infection, 
these collections of fluid will descend by gravitation, if the patient is up 
and about, and will point either above Poupart’s ligament, external to its 
center, following the anterior sheath of the psoas and iliacus muscles, 0? 
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along the posterior sheath underneath Poupart’s ligament, opening into 
Scarpa’s space, or over the iliac crest, in the gluteal or lumbar region, at 
the obturator foramen, or less frequently it may empty into the colon, 
rectum, bladder, uterus, vagina, or pass out through the perineum. Oc- 
casionally the dissection is upward into the pleura in persons confined to 
bed or in the recumbent position. In cases of rupture of the bladder 
(prevesical) or urethra, pus is at times found behind the peritonzeum as 
high as the liver and spleen, and in appendicular abscess, involving by 
infection the extraperitoneal space, it may travel upward and break 
through the diaphragm into the pleura and be evacuated through the 
lungs and trachea. 

The etiology of these various abscesses has been already given. 

Diagnosis.—The physical signs of the earlier stages of pus forma- 
tion behind the peritonzeum are not well marked. With the muscles 
fully relaxed, deep pressure upon the abdomen from before backward 
may demonstrate the presence of the swelling. Rigidity of the muscles 
of the affected side is apt to be present, and in walking there is usually 
a perceptible limp. When the inflammatory process is situated in the 
region of the iliacus and psoas muscles, flexion of the thigh on the ab- 
domen, however slight, is apt to occur. The constitutional symptoms of 
acute abscess will be the chief reliance in arriving at a correct diagnosis. 
The history of an injury or the presence of a lesion of any of the organs 
situated in this region will suggest the probability of abscess. 

Extravasation of blood (hematoma), as far as the swelling is con- 
cerned, may simulate abscess, and in one particular may mislead, since 
the blood dissects up the loose tissues, and the tumor may present at any 
of the locations named for the pointing of the abscess. The suddenness 
of the tumefaction in hemorrhage, the history of an injury (or, it may be, 
aneurism), and the absence of septic fever, are sufficient to exclude ab- 
scess. Lesions of the kidneys may be recognized by a careful study of 
the urine. In hydronephrosis the swelling will occur without marked 
pain or fever, comes on gradualiy, while the history of the case will 
point to obstruction. Tenderness along the spines of the vertebre sug- 
gests abscess. Lastly, the aspirator needle introduced from behind will 
determine the character of the swelling. 

Treatment.—Incision and free drainage should be the rule of practice 
in acute retroperitoneal abscess. When the pus is deep-seated, operation 
should be delayed, provided the symptoms of septic absorption are not 
too urgent. The patient should be kept quiet and in bed, and in the 
dorsal decubitus. The operation and after-treatment are practically the 
same as in extraperitoneal abscess. 


APPENDICITIS. 


Appendicitis is an infectious inflammation of the vermiform appen- 
dix, through the diseased or perforated wall of which septic organisms 
emigrate, producing local or general peritonitis. It is more frequent in 
men than in women in the proportion of three to one, and is met with in 
the majority of cases before the twenty-first year of life. 
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The appendix comes off from the inner back part of the cecum at 
its lower end, immediately where the three longitudinal muscular bands 
of the colon come together. It is retained in position, usually, by a 
small fold of peritoneum, which forms its mesentery (meso-appendix), 
Unless it is closed by a stricture or an enterolith, it communicates with 
the cecum by a small opening, which is sometimes guarded by a fold of 
mucous membrane, forming a valve. This, however, does not prevent 
ingested matter from passing into it from the ceecum in a large propor- 
tion of subjects. The average length of this organ is about three inches, 
but it may vary from one to nine inches. The diameter of the lumen 
varies from one eighth of an inch to one inch. It is exceptional for the 
lumen to exceed one fourth of an inch in diameter. According to Prof. 
Joseph D. Bryant’s investigations, based upon 144 dissections, in 34 its 
direction was inward ; inward and behind the czecum in 32; inward and 
slightly downward in 28; downward into the pelvis in 21; directly down- 
ward and inward in 9; upward and backward in 3; upward and out- 
ward in 2. 

The meso-appendix does not always entirely cover this organ with 
peritoneum, at times leaving a slight surface upon the posterior aspect, 
which, in common with the cecum, is uncovered and is in contact with 
the iliac fascia. In addition to the peritoneal covering there is a thin 
layer of longitudinal muscular fibers ; underneath this, a layer of circu- 
lar muscular fibers, a rather thick mucous layer, and a very thick mu- 
cous membrane which is studded with closed follicles and lined with 
cylindrical epithelium. 

The chief source of blood supply to the appendix is a branch which 
arises from a loop of the colica media. This branch runs along the bor- 
der of the meso-appendix, giving off branches which pass into the organ. 
When the meso-appendix is wanting, the artery runs directly along the 
peritoneal covering of the appendix. In exceptional cases, according to 
Prof. George R. Fowler, the vessel passes directly to the tip of the 
organ, giving off no branches until it is reflected in the submucosa. 
Probably it is in these cases of limited arterial supply that rapid gan- 
grene occurs. 

Anatomically, the appendix occupies an unfortunate position. It is 
subjected to distention from semi-liquid ingesta, which enter it from the 
cecum by gravitation. By reason of muscular insufficiency it is unable 
to empty its contents. Moreover, in addition to being distended from 
within, the weight of the loaded bowel tends to interfere with the proper 
supply of blood to its walls. That pressure has a good deal to do with 
the development of appendicitis seems evident from the fact that it is so 
much more common in persons leading a sedentary life, where, by reason 
of the sitting posture, pressure is greater than in those who move about 
in the upright position. Thus, impaired circulation and partial or 
complete occlusion, due to the accretion of ingested material (entero- 
liths), or follicular inflammation resulting in closure by swelling, or the 
formation of stricture, are conditions which prevent the escape into 
the czecum of irritating and septic material and produce appendicitis. 
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he instances in which fruit seeds cause this disease are comparatively 
rare. 

Appendicitis should be considered under the following heads: 

1. The first and most common form, imflammation of the mucous 
membrane, may be general, but is more apt to localize itself in a given 
point. As long as the disease is superficial and there is practically free 
drainage of the: inflammatory and infectious material through the canal 
of the appendix into the caecum, these cases are not serious. There may 
be acertain sense of Toes and probably slight pain due to mus- 
cular contraction of the organ, but no general symptoms of peritonitis 
are present until the submucous and muscular coats are involved. When 
this occurs, even without perforation, the invading organisms, chiefly 
the bacillus coli communis, may pass through the diseased membrane 
and involve the peritoneal layer, causing a more or less severe form of 
local peritonitis. When peritonitis is established, pain, varying in in- 
tensity, is present, and, with this, rigidity of the abdominal muscles im- 
mediately over the location of the appendix. If the obstruction dis- 
appears, the peritonitis may subside and perforation is not probable. 
If, however, the occlusion persists, the peritoneum becomes more and 
more inflamed, plastic exudation takes place rapidly, and adhesions are 
formed between the inflamed peritoneal surfaces of any contiguous in- 
testine or mesentery and the peritoneum lining the abdominal wall. In 
this way the diseased organ may be partially or completely hemmed in. 
It is this form of appendicular inflammation in which well-marked symp- 
toms prevail for a few days and then disappear, the exudate undergoing 
granular metamorphosis (resolution) and absorption. Even when sup- 
puration is established, the abscess in a certain proportion of cases may 
be circumscribed by the adhesions and general peritoneal infection pre- 
vented. Very exceptionally a rich inflammatory exudate is thrown out 
and organizes (without suppuration) until the appendix is entirely buried. 
In several instances I have seen a solid investment of organized exudate 
from half an inch to an inch in thickness, in the center of which was 
found the atrophied remnant of the appendix. 

In other cases the process of invasion is so rapid that the peritoneal 
adhesions are insufficient to circumscribe the forming pus, and a wide- 
spread or general peritoneal infection ensues. 

2. Perforative appendicitis is, naturally, a much more severe form 
than that which has just been described. In all probability the chief 
cause is an overdistention of the appendix beyond the seat of obstruc- 
tion, the inflamed wall giving way through a necrotic or ulcerated spot. 
Sudden and violent muscular exertion is also known to have caused 
rupture of this organ. Localized gangrene or ulceration of the wall not 
infrequently results from pressure of a fecal concretion (enterolith). 
Perforation is followed by the sudden escape of the contents of the 
appendix. Local peritonitis of a severe character is at once instituted, 
and general peritoneal infection is the rule. If the patient be kept ab- 
solutely quiet, even under such unfavorable conditions, and when 
Operative interference is not undertaken at once, as it should be, ad- 
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hesions may in a small proportion of lucky cases hem in the focus of 
infection. 

3. Gangrene of the appendix is an exceedingly severe form. It is 
due to arrest of blood supply either from pressure or hyperdistention, 
or by constriction from an inflammatory band. In some instances the 
process is so rapid that in twelve hours the entire organ is gangrenous, 
Through the disorganized membrane, even when rupture has not oc- 
curred, septic organisms freely pass and establish a peritonitis which is 
rarely circumscribed by adhesions. Gangrene of the appendix demands 
early recognition and immediate operation. 

Symptoms.—The symptoms of appendicitis differ considerably in the 
non-perforative and the perforative forms of the disease. Pain is the 
first symptom, and is usually felt as sharp in character, at times not un- 
like a severe cramp of the bowels, but more persistent. In the com. 
mencement of the attack it is not always referred to the exact location of 
this organ. In about one half of all cases the pain is referred to the re- 
gion of the umbilicus. If direct pressure with the end of one finger is 
made upon the appendix the sharp sense of pain elicited will determine 
this to be the seat of inflammation. A line drawn from the anterior-su- 
perior spine of the ilium to the umbilicus passes above the usual location 
of this organ, the most frequent position of which is one inch below the 
center of this line. 

Another early symptom of appendicitis, and one which rather sug- 
gests a more serious form, is nausea with or without vomiting. 

With the patient resting upon the back, the legs drawn up to relax 
the abdominal muscles, if the hand be gently drawn across the abdomen 
from the left iliac spine over to the right, in practically all cases the com- 
parative rigidity of the muscles immediately over the appendix will be 
appreciated. Even the experienced observer may mistake this muscular 
resistance for an inflammatory mass. 

In arriving at a conclusion as to whether perforation or gangrene of 
the appendix has begun, the expression of the patient’s face is of value. 
In the more serious abdominal lesions, even in the very earliest stages, 
the symptoms of shock are evident. The expression of anxiety or fright, 
the disturbed breathing, which is thoracic rather than abdominal in type, 
the rapid pulse and beginning rapid elevation of temperature, are indica- 
tions of profound disturbance, and are met with not only in rapidly de- 
veloping appendicitis, but in strangulated hernia, intussusception, volvu- 
lus, gunshot wounds, etc. The temperature is of vast importance in tho 
diagnosis. In perforation or gangrene the thermometer will register 103° 
or higher within the first eight or twelve hours. 

The following is an illustrative case of gangrene of the appendix: 


A male patient, twenty years of age, an athlete in perfect physical condition, was 
awakened about two o’clock in the morning by a sharp sense of pain felt in the region 
of the umbilicus. By 9 a. M. the temperature was 102°5°; at 1 p. w., 104°. He 
had vomited two or three times between 2 a. M. and 9 4. mw. There was marked 
rigidity of the muscles over the seat of the appendix, and tympanitic resonance over 
the lower abdomen; the pulse was 120, with facies abdominalis. 
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Operation at 2 p. M., exactly twelve hours after the first symptom of the attack. 
The appendix was three inches long, one fourth of an inch in diameter, curved 
upon itself like a snail shell, and entirely gangrenous from its extremity to within 
one half of an inch of its origin from the cecum. There was no perforation. 
There was well-marked and rapidly spreading peritonitis. Careful dry sponging 
with sterilized gauze removed all source of infection, and the operation was com- 
pleted in the manner which will be described later on. Within twelve hours the tem- 
perature went down to 100° and gradually to the normal point, and the patient 
made an excellent recovery. 

TyprcAL PERFORATIVE APPENDICITIS.—A lad of seventeen, while playing base- 
ball, was suddenly seized with intense pain in the right iliac fossa, which was so severe 
that he sank upon the ground and had to be carried home. There was no direct 
injury. He was seized with nausea and vomiting, and the pain was so severe that 
the attending physician administered morphine by hypodermic injection. Localized 
muscular rigidity, rapid rise of temperature, and increased pulse rate followed, with 
facies abdominalis. At the expiration of three hours reaction was established, the 
temperature remaining as high as 102°5° F. In operating upon this case the appen- 
dix was found to be ruptured to the extent of about one fourth of an inch, through 
which perforation a fecal euterolith had escaped. The patient recovered. 


In all cases of this class immediate operation should be advised or 
responsibility disclaimed. 

In a large majority of cases of appendicitis the symptoms of pain are 
mild in character, and in some instances. so mild as scarcely to attract 
the attention of the patient, unless called to this particular part of his 
body by direct pressure. Vomiting is not the rule, and rigidity of the 
abdominal muscles may or may not be present in the first twelve or 
fifteen hours of the disease. The temperature either does not rise or is 
only slightly elevated above the normal. Ifthe patient remains in bed 
for two or three days, by careful examination a small mass may be made 
out, which gradually increases for a few days and then as gradually 
fades away. The tumor in these cases is usually made up of a limited 
plastic exudate, which agglutinates one or more contiguous intestinal 
and peritoneal surfaces together to form amass. In other and severer 
cases,in which also no perforation has occurred, pyogenic organisms 
may pass through the diseased membrane, infect the peritonzeum, and 
an abscess, varying in size, may result. The process of pus formation, 
however, in these cases is so slow that the local peritonitis excited by 
its presence may secure firm adhesions and prevent general peritoneal 
infection. Ultimately, adhesions are formed between the abscess wall 
and the peritoneal lining of the abdomen, in front or laterally, in the 
direction of the right iliac spine, or in the lumbar region, through which 
adhesions the abscess may be opened without entering the peritoneal 
cavity. In rarer forms of appendicitis with pus formation, especially in 
those cases in which the cecum is situated low down in the pelvis, or 
where the appendix has a direction downward, the abscess extends into 
the pelvic cavity and encroaches upon the rectum, bladder, or uterus 
and ovaries. In these cases examination per rectum or per vaginam 
will reveal the presence of the tumor, and it is usually advisable to 
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open such abscesses through the rectum by an operation to be de- 
scribed. 

Before dismissing the subject of diagnosis it would be well to bear in 
mind that colic of the appendix may at times suggest appendicitis. In 
a certain proportion of subjects this organ has well-developed muscular 
walls, capable of strong peristaltic action, and in the effort to eject from 
its cavity ingested matter, colicky sensations are experienced, which, 
with the muscular rigidity accompanying the seizure, may readily de- 
ceive the inexperienced diagnostician. 

Colic or inflammation of the cecum may also be mistaken for ap- 
pendicular inflammation. 

Operative Technique.—When an abscess has formed and is clearly 
recognizable, not only from the history of the disease lasting from four 
to ten days, but by careful palpation, the surgeon has no alternative 
but to evacuate the pus by direct incision. The introduction of an 
aspirator needle is not safe. It may traverse the free peritoneal cavity 
before entering the abscess, and upon withdrawal may infect the general 
peritoneum. Asarule, careful palpation after the anesthetic has been 
administered will indicate the point at which the adhesions of the ab- 
scess to the peritoneeum of the abdominal wall exist. An incision should 
be made with its center opposite this point. Asa precaution against 
ventral hernia, the method advised by McBurney should be practiced. 
The incision down to the muscles should be made in the direction of 
the fibers of the external oblique muscle, and should be sufficiently 
long to thoroughly expose the field of operation. The fibers of the ex- 
ternal oblique muscle should then be split, 20¢ cut, and held apart by 
strong retraction. The fibers of the internal oblique and transversalis 
muscles are carefully separated at the point immediately over the tumor 
by the dull scissors, and blunt retractors inserted under these and firm 
traction in an upward and downward direction made, taking care not 
to press down upon the tumor, nor to make upward traction for fear of 
rupturing the abscess wall. When the peritoneum is exposed it can 
usually be determined whether or not adhesions. are formed directly 
under this point. If there are no adhesions the viscera may be seen 
during the act of respiration to slide freely over its inner surface. 
Should adhesions exist, the aspirator may now be used with safety to 
determine the exact depth into the pus cavity from the peritoneum. 
If the pus is superficial, the abscess may usually be opened safely and 
easily by carrying the dull dressing forceps into the puncture made by 
the needle until it is felt to enter the abscess cavity, when, by separating 
the jaws of the instrnment, the opening is enlarged sufficiently to evacu- 
ate its contents. The finger may be introduced with great care for fear 
of breaking through adhesions, and search made for an escaped entero- 
lith or extravasated material. A drainage tube should be inserted and 
the muscles stitched in their normal relations with catgut sutures. Anab- 
scess cavity of this kind should be irrigated with the greatest care. Ad- 
hesions may be broken down by the pressure of the irrigating fluid and 
fatal peritonitis established. If any irrigation is performed, only a small 
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quantity of boiled water or boric acid solution should be employed. It 
should be allowed to run in without pressure and with free escape 
through the opening or tube. A loose iodoform and sterile gauze 
dressing, with absorbent cotton over all, is then applied, which should 
be changed as indicated. Recovery takes place in a very large propor- 
tion of cases of this class. The danger of ventral hernia is remote, since 
neither the nerves nor muscles have been divided. Search for the dis- 
eased appendix or an attempt to dissect out the entire plastic exudate 
should not be made. While this may be successfully performed, a risk 
of general infection is incurred far beyond the benefit to be derived. 
Should the peritonzeum have been incised, and the operator find himself 
in the free peritoneal cavity, this opening can be utilized in finding that 
part of the abscess wall where adhesions are firmly established. This 
being done, the exploratory incision should be closed at once by stitch- 
ing the peritoneeum with catgut and suturing the muscles in position as 
just advised, and a second incision made directly over the point of ad- 
hesion and the abscess evacuated as above described. 

In a certain proportion of cases, fortunately rare, it will be found 

that the abscess is adherent only to the posterior central wall of the 
abdominal cavity over the psoas muscle or near the sacro-iliac junction, 
or to the end of the cecum, so far from the iliac spine and from the 
anterior abdominal wall that no adhesions have formed between these 
surfaces through which it could be safely opened. When these condi- 
tions prevail, it is safer not to open the abscess at that operation, but to 
wall it off with iodoform-gauze packing in order to secure adhesions, 
applying a careful aseptic dressing over all. After twenty-four or forty- 
eight hours adhesions will have formed, and, on removing the packing, 
the abscess can be opened without the danger of general peritoneal in- 
fection. In rare instances these abcesses break through the lumbar or iliac 
fascia posteriorly, and descend behind the cecum, where they may be 
evacuated through a lumbar incision, or, as occurred in one of my cases, 
pass behind the liver and discharge into the lung and through the 
trachea and mouth.* 

When the abscess forms in or burrows into the pelvic cavity in con- 
tact with the rectum, it should be evacuated through the wall of this 
gut. With the patient in the position for perineal section, by inserting 
a Sims’s vaginal speculum, with digital exploration or the use of the 
aspirator, the cavity of the abscess can be reached and opened by punc- 
ture and the insertion of the dressing forceps as above described. A 
rubber tube should be inserted and careful drainage secured. Irrigation 
should be carefully employed. 

In gangrene or acute perforation, if the case is operated upon in the 
first twelve hours (as should be done) any septic matter which has es- 
caped should be carefully removed by dry sponging with sterilized gauze 
just taken from the boiler. This method is, in such cases, safer than 
flooding the abdominal cavity with water or salt solution, either of which 


* This patient, a physician, recovered and is now, five years after his illness, in perfect health. 
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may spread the infection to remote portions of the general cavity as yet 
not invaded. The perforated or gangrenous appendix, when lifted into the 
wound, should be surrounded by iodoform gauze pads, to guard against 
the escape of infective material into the peritoneal cavity ; a medium- 
sized silk ligature should be thrown around the organ and tied about 
one fourth of an inch from the caecum, where the wall of the appendix 
is healthy. The appendix should now be clamped a little beyond the 
ligature and divided between the clamp and the ligature with scissors 
and removed. The funnel-shaped end of the stump should be curetted, 
and disinfected by rubbing a fragment of a corrosive-sublimate tablet 
thoroughly over the exposed internal surface. The excess of mercury 
should be removed by a film of gauze, which renders the stump perfectly 
dry, or the portion beyond the ligature may be rendered aseptic by 
direct application of the Paquelin cautery. The ends of the silk liga- 
ture are then cut short. 

Many experienced operators pay no further attention to the stump, 
and it is considered safe to let it drop back into the cavity of the peri- 
tonzeum. It is, however, a more scientific procedure when the peritoneal 
surfaces of the cecum have not been destroyed by exudation, to invagi- 
nate the stump by seizing it with a pair of long-tipped artery forceps and 
pushing it into the cecum. While thus invaginated, the contiguous 
peritoneal surfaces of the czecum are united by Lembert sutures and 
the forceps removed. The reticule string suture of Dr. Dawhbarn is also 
a rapid and successful method of invaginating the stump. A short dis- 
tance from the appendix, a needle armed with a silk thread is carried in 
and out of the wall (without penetrating the lumen) of the cecum, de- 
scribing a circle about the stump and coming out near the point of en- 
trance. By drawing on the ends and tying, and at the same time 
removing the forceps, the invagination is effected. 

The question of complete closure of the abdominal incision is ex- 
tremely important. In cases that are operated on early, where a clean 
dissection and removal can be made, and where the operator is sure 
that no focus of sepsis remains, it is advisable to thoroughly dry with 
sterile gauze or perfectly aseptic sponges the region of the ceecum, the 
mesentery and the intestinal loops contiguous, and to extend this pro- 
cess of drying deep down into the pelvis, behind the rectum and on 
either side of the bladder, until no moisture remains. 

When the McBurney incision has been employed, the peritoneal 
wound, usually an inch or an inch and a half in length and running 
transversely, is closed by continuous catgut suture, and after this the 
separated muscular fibers are stitched to each other with catgut, as be- 
fore directed. When there is danger of septic infection, it is better to 
pack the wound rather than to close it. When packing is resorted to, 
the opening into the abdominal cavity is usually enlarged, and it may be 
necessary to divide some few of the muscular fibers, leaving the wound 
about two inches in length. If six or seven layers of clean, iodoformized 
gauze, four or five inches wide and six or seven inches long, be laid one 
upon another, a sterile mat of proper thickness is secured. In walling 
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off the infected appendix, one of these mats is carried well below and to 
the inner side of the cecum and the stump of the diseased organ, and 
pushed down with the fingers until it is snugly applied ; the other end 
is brought out through the abdominal wound and is turned over on the 
skin of the abdomen. Another mat of the same size is inserted upon 
the opposite side of the cecum, while a third is placed under the end of 

’ the eeecum and comes out at the inferior extremity of the wound. A 
fourth fills the upper end and simply rests on the anterior surface of the 
gut. By this method the septic focus, the stump of the appendix, is 
entirely walled off from the general peritoneal cavity, and loose iodo- 
formized gauze is laid in until the wound is filled up toa level with the 
abdomen. In from twenty-four to forty-eight hours perfect adhesions 
will have formed between the organs which come in contact with the 
wall of iodoformized gauze. The packing can then be removed, and 
there will be no danger of general infection should rupture of the ceecum 
or appendix take place. The great objection to this method is the 
danger of ventral hernia, which may ensue. It is important at the time 
of operation, when the packing is begun, to insert silkworm-gut sutures 
at proper distance in the edges of the wound, including the skin, muscles, 
and peritoneum, and leave them untied until the packing is removed ; 
then a drainage tube or a wick of gauze should be carried down to the 
region of the appendix, brought out at one angle of the wound, and the 
sutures tightened. The patient should be required to rest in the recum- 
bent position and not to submit the wound to unnecessary strain for six 
weeks, and after that time a belt or bandage should be worn for two or 
three months. 

In a certain proportion of cases when the abdominal peritonzeum is 
incised, it will be seen that the general peritoneal cavity contains pus or 
septic material. Under such conditions, it is imperative to make a 
thorough toilet of the peritoneal cavity. When there is pus only in the 
pelvic portion it is not wise to flush the abdomen with hot salt solution, 
as is sometimes advised. It is better practice to enlarge the incision, ex- 
pose the intestines that occupy this portion of the abdomen, and dry 
them thoroughly with hot sterile gauze, taking special pains to see that 
the pelvis is thoroughly mopped out. 

It would be advisable, under certain conditions, to drain through the 
vagina in women, opening into Douglas’s cul-de-sac and packing with a 
loose wick of iodoformized gauze, which can be drawn through the 
vagina. 

This method of dry cleansing is especially advisable when that form 
of pus exists which is milky in color and free from feculent odor. Such 
pus is not violently septic. When the abdomen is generally distended 
and flooded with bad-smelling and septic pus, then general irrigation with 
hot saline solution is advisable. These cases are almost always hopeless, 
but this practice should be carefully carried out, removing the excess of 
fluid and drying out as thoroughly as possible. Wicks of iodoformized 
gauze should be inserted into the deeper cavities to secure as much cap- 
illary drainage as possible. 
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General Considerations.—The operative treatment of appendicitis 
marks an epoch in surgery, and while many have done much to popu- 
larize the operation, to. Dr. Simon Baruch, formerly of South Carolina, 
but now of New York city, to the late Prof. Henry B. Sands, and to Dr. 
Charles McBurney, of New York city, the chief credit is due for enfor- 
ing recognition of this procedure. 

Experience has demonstrated that a certain proportion of cases of ap- | 
pendicitis, variously estimated at from fifteen to forty per cent, in which 
there is more or less well-marked peritonitis and exudation, undergo 
spontaneous resolution, the patient being fully restored to health and 
living indefinitely without a recurrence of the disease. The vast major- 
itv of this group are those cases in which pain is slight, pulse and tem- 
perature without marked exacerbation, with local muscular rigidity ab- 
sent or only slightly noticeable. Operative interference in this mild form 
is not indicated. Absolute rest in bed in the dorsal decubitus and 
light or fluid diet are features of successful management. In addition, 
cleansing out the rectum and descending colon by careful irrigation, the 
administration of calomel triturates, half a grain to a grain once or twice 
a day, in order to empty the small intestine and the cecum and colon 
without producing violent peristalsis, add to the patient’s safety. 

The surgeon should be in touch, however, with every suspected case 
of appendicitis, and when, at any time, symptoms of a sudden increase 
of septic invasion appear, operation should be advised. It is safer to err 
on the side of exploration than to procrastinate until the vitality of the 
patient is seriously weakened by septic absorption. In no department 
of surgery is thorough and careful technique more essential to the safety 
of the patient than in this operation. 


CHAPTER XXIV. 


THE LIVER.--GALL BLADDER.—SPLEEN.—PANCREAS.—WOUNDS OF THE 
ABDOMEN AND VISCERA. 


Neoplasms.—New growths of the liver are not of very common occur- 
rence, and when they do exist they scarcely come within the domain of 
surgery. Primary cancer is exceedingly rare. Metastatic carcinoma is, 
however, not infrequent when this disease is present in the alimentary 
canal or mesentery. Cancer of the liver, as a rule, develops slowly, and 
has a history of progressive emaciation with the peculiar cachexia which 
belongs to this disease. It occurs usually after the fortieth year of life, 
and when the tumor develops sufficiently to project below the free border 
of the ribs is nodular to the touch. It may or may not be accompanied 
by ascites. The occurrence of dropsy in the abdomen will indicate that 
the carcinoma is situated near the transverse fissure of the liver and is caus- 
ing pressure upon the portal vein at or near its point of entrance into this 
organ. Disseminated metastases rarely produce ascites, since they con- 
sist of small nodules, widely scattered over the organ. Operative interfer- 
ence is not called for in carcinoma of the liver unless it be the removal of 
fluid from the peritoneal cavity. 

Tapping the Abdominal Cavity in Ascites.—The patient should sit 
upright, usually on the edge of the bed or in an armchair. The blad- 
der should be entirely emptied before the operation. The integument 
should be thoroughly cleansed in the middle line about halfway be-. 
tween the umbilicus and the symphysis pubis. Two or three minims of. 
afour-per-cent solution of cocaine should be injected in order to anes- 
thetize the skin, which should then be punctured with a sharp scalpel ; 
a good-sized trocar and canula should then be introduced by slow semi- 
rotation and gradual pressure, which will be relieved as soon as the ab- 
dominal peritonzeum is punctured, and will indicate to the operator that 
the cavity is entered. The trocar is then withdrawn, leaving the canula 
in position through which the fluid will escape. Should the patient at 
any time show signs of syncope, the chair should be tilted back or the 
patient laid upon the bed, care being taken to keep the finger over the 
end of the canula in order to prevent the entrance of air when the patient 
lies down. As soon as the stream begins to break up into drops, show- 
ing that the fluid above the level of the perforation has escaped, the 
canula should be removed. At times a loop of intestine or piece of omen- 
tum will float against the internal opening of the canula and arrest the 
current ; but this sudden arrest will not be mistaken for the gradual cessa- 
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tion of the flow. At times it may be advantageous to apply a broad 
binder over the abdomen, making an incision in this to expose the point 
of puncture, and have it held behind by an assistant who makes strong 
traction in order to more thoroughly empty the abdominal cavity, In 
one case of tumor of the liver, for the relief of which five gallons of fluid 
were withdrawn each week for seven weeks, an exploratory incision was 
made over the mass which projected from and was continuous with the 
left lobe of the liver and extended down as far as the umbilicus. It was 
dense, hard, and very vascular. No attempt at removal was made; the 
wound was packed with iodoformized gauze, which succeeded in causing 
the formation of strong adhesions between the tumor and the abdominal 
wall. The wound was treated by the open method, and local infection 
with suppuration ensued. The tumor diminished in size and, as a result 
of the adhesions of the mass to the abdominal wall, the pressure upon 
the portal veins was relieved and the ascites did not return. Four years 
have elapsed since the operation, and the patient is in a fair condition of 
health, weighing one hundred and sixty pounds and attending regularly 
to active business. The tumor is about one half the former size. 

Hydatid Cysts.—Cystic tumors caused by the presence of the echi- 
nococcus hominis, the larva of the tenia echinococcus or tapeworm, 
occur in the liver more frequently than in all other portions of the body. 
They vary in size, may be multiple or single, and may be lodged in any 
portion of the organ. The capsule or periphery of the cyst is firm and 
dense, and may undergo calcification. Developing in the liver, hydatid 
cysts may perforate the diaphragm, rupture, and pour their contents into 
the pleura or lung; or they may extend into the abdominal cavity as far 
down as the pelvis. In rare instances they open into the stomach, vena 
cava, duodenum, or colon. 

The diagnosis of hydatids of the liver may be made from abscess by 
recognizing an elastic fluctuating tumor, which is free from tenderness or 
any of the symptoms of inflammation or septicaemia which are always 
present in abscess; from cancer of the liver by its fluctuation, cancer 
being solid, hard, and nodulated. The cachexia of cancer does not occur 
in hydatids. 

In distention of the gall bladder jaundice is apt to exist, while it is 
an exceptional complication of hydatid cysts. Aspiration with a deli- 
cate needle will be necessary to positive diagnosis. Hydatid cysts con- 
tain a watery liquid, nearly clear or of a light straw-color. In some in- 
stances fragments of the hooklets and other contents of the cysts may be 
discovered. 

Treatment.—The contents should be drawn off with the aspirator and 
the operation repeated if necessary. A single evacuation not infrequent- 
ly effects a cure. 

The needle should be introduced into the most superficial portion of 
the tumor. As the cyst is being emptied, the abdominal wall immediate- 
ly around the needle should be pressed toward the tumor, and, when the 
operation is finished, this should be continued by a compress of sublimate 
gauze, held snugly in place by a bandage. ‘The object of this is to pre- 
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yent infiltration of the fluid into the peritoneal cavity. In performing 
this operation an anesthetic should not be administered, on account of 
the danger of rupture of the cyst from*vomiting. Cocaine may be em- 
ployed locally. Complete rest in the recumbent posture should be en- 
forced for at least a week after the aspiration. If at any time suppura- 
tion is precipitated, direct incision and free drainage are imperative. If 
repeated aspirations fail to effect a cure, adhesions being formed as a re- 
sult of the frequent introduction of the needle, an incision may be made, 
or the operation of Verneuil performed. This consists in the introduction 
of a large trocar and canula, evacuating the contents, and inserting for 
prolonged drainage a large rubber tube through the canula, which is then 
withdrawn, leaving the tube in position. 

Hepatic Abscess.—A circumscribed collection of pus within the 
substance of the liver is comparatively rare. It occurs more frequently 
in the tropic or semi-tropic climates than in colder regions. The fre- 
quency of colitis and enteritis in the southern zones will account for the 
ereater number of cases of abscess of the liver, the infected particles 
being absorbed by the vessels of the portal system and carried into this 
organ. There may be one large abscess or a number of smaller ones 
scattered throughout the organ. They may be deep or superficial, and 
no part of the liver substance is exempt. The most frequent situation 
is in the deeper portions of the right lobe. 

Contusions or lacerations do not lead to the formation of abscess 
unless pyogenic infection occurs. 

Penetrating wounds and the lodgment of foreign bodies are among 
the traumatic causes of suppurative inflammation of the liver. 

Ingested substances, such as bones, needles, etc., have been known 
to pass from the alimentary canal and make their way into the liver sub- 
stance, producing suppuration and abscess. Abscess of the liver may 
also occur during the course of acute hepatitis, where neither injury nor 
metastasis has occurred. ; 

Symptoms and Diagnosis.—The early recognition of hepatic abscess 
is exceedingly difficult, especially when the pus is located in the deeper 
portions. Pain is not a prominent symptom, unless there exists a peri- 
hepatitis, in which case it is exaggerated. There is a sense of heaviness 
or fullness about the liver, exacerbations of temperature occur, with gen- 
eral impairment of health. Jaundice is not present unless the bile duct 
is compressed by the tumor. Cancer of the liver develops slowly, has a 
history of progressive emaciation, occurs usually after forty years of 
age, and is nodular to the feel. 

Pleural empyema, or subphrenic abscess, may be mistaken for ab- 
scess of the liver, especially when the accumulation is considerable and 
the liver is displaced downward. It may be recognized by the interfer- 
ence with the expansion of the lung of the affected side, and by the 
change in the percussion sounds with the change in position of the 
thorax, in which the fluid of empyema is displaced. Subphrenic abscess 
of the right side may also be mistaken for true hepatic abscess, and is 
Sometimes difficult to differentiate from localized empyema of the lower 
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portion of the pleura. In free empyema, change of posture will, of 
course, change the percussion notes. The diagnosis of subdiaphragmatic 
abscess is given on another page: 

Overdistended gall bladder may be mistaken for abscess ; but this 
error may be eliminated by bearing in mind its location in front and low 
down, where abscess is exceedingly rare, and also by observing that a 
distended gall bladder is appreciably movable independently of the liver, 

Hydatid cyst of the liver is not painful, and is not accompanied with 
exacerbations of temperature, with the exception of the very rare occur- 
rence of inflammation of the cyst, when a differentiation is practically 
impossible without aspiration and the examination of the fluid. 

When the accumulation of pus is considerable, the tumefaction may 
be recognized by palpation and the diagnosis made positive by the ex- 
ploring needle. 

The prognosis is unfavorable. Left alone, a fatal termination occurs 
in almost all cases—by rupture into the peritonzeum in about thirty per 
cent, into the lung in twenty-five per cent, while in a smaller proportion 
of cases the abscess opens through the integument. 

Treatment.—-Evacuation is the only rational treatment. In the choice 
of methods the character of the abscess will determine the employment 
of the aspirator or drainage by incision. 

Aspiration is advisable when the abscess is deeply located, and 
especially when firm inflammatory adhesions have not been formed be- 
tween the wall of the abscess and the abdominal or thoracic parietes. In 
performing this operation the following plan should be adopted : 

The most superficial point of the abscess should be located by careful 
exploration with the smallest aspirator needle, and the thickness of the 
intervening tissue measured. In using the evacuator it is necessary to 
have a good-sized needle to prevent solid particles or shreds of tissue 
from the abscess wall from occluding it; but it is always safer, if firm 
adhesions have not occurred, to employ the smaller points, since, after 
the needle is withdrawn, pus is not so apt to escape and find its way into 
the pleural or peritoneal cavities. 

The aspirator needle should be introduced in the same opening and to 
the same depth as the exploring needle, and the pus slowly withdrawn. 
It is considered a safer plan not to completely empty the cavity at the 
first operation. The procedure should be repeated on the second or third 
day. <A piece of iodoformized gauze should be laid over the puncture 
and held in position by a roller. When, after repeated use of the aspi- 
rator, a cure is not effected, and when the tissues between the most super- 
ficial portion of the abscess and the integument have become so solidified 
by adhesions that infiltration of pus can not occur, the abscess should 
be opened by direct incision, its contents allowed to escape, the sac thor- 
oughly irrigated with sterile warm water, and a drainage tube inserted. 
If, after cutting down to the wall of the abscess, it is discovered that 
adhesions have not occurred, the sac should not be opened. The wound 
should be packed with gauze, and, in four or five days, after adhesions 
have been established, it may be incised. 
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Subphrenie Abscess.—As a result more frequently of gastric ulcer 
situated in the posterior and pyloric ends of the stomach, pyogenic infec- 
tion and pus accumulation take place between the diaphragm and the 
liver (or spleen). 

In rare instances, traumatisms, in which the liver or spleen has been 
torn loose from its attachment to the diaphragm, have caused this form 
of abscess. True hepatic or splenic abscess, located in the upper or 
diaphragmatic surfaces of these organs, may also produce subphrenic 
abscess. 

The diagnosis of subphrenic abscess is at times exceedingly difficult. 
I have met with only three cases, which presented the usual gross symp. 
toms of septic infection, with pain, which in two cases was referred to 
the region of the liver, in the third case to both liver and spleen. In this 
last case the abscess had burrowed from the spleen to the upper surface 
of the liver. In the other two cases the pus accumulation was located 
over the liver. In addition to the symptoms of blood poisoning and the 
local symptoms of pain there was increased dullness on percussion, and 
in one case a marked displacement of the liver downward, and even after 
the reparative process this organ remained two and a half inches lower 
than its normal position. In one of my cases it was difficult to determine 
whether the abscess was caused by a traumatism or by a gastric ulcer, 
since the abscess developed after quite a severe injury, although this 
patient had suffered from the symptoms of gastric ulcer for a year or 
two previous to the formation of the abscess. In the second case, that of 
a lad of sixteen years, the abscess followed a violent fall in which there 
were evidences of injury of the kidney (bloody urine). The kidney was 
explored by a colleague, but no lesion was found. Several weeks elapsed 
before I saw the patient. Dullness over the liver attracted attention to 
that part, and a diagnosis of subphrenic abscess of the right side was 
made. The diagnosis was confirmed by the introduction of a delicate 
aspirating needle after the patient had been anesthetized. The follow- 
ing operation was performed, and is the only operation which should be 
entertained when adhesions have not occurred between the upper sur- 
face of the liver and the abdominal wall : 

Having located the pus by aspiration with a delicate needle, which 
should be left in position, it is advisable to draw off a certain amount of 
the fluid for the reason that the instrument of necessity passes through 
the costal and diaphragmatic pleura before entering the abscess, and 
withdrawal of the needle would infect the pleural cavity. An incision 
is made over a rib, about the eighth or ninth, and about three inches of 
the bone excised. The needle being still in position, the pleura is incised 
for about one inch and a half. The diaphragm is now caught with mouse- 
tooth forceps, brought up into the thoracic incision, and, by the repeated 
insertion of a continuous silk suture, the diaphragm is stitched in but- 
tonhole fashion to the costal pleura. This procedure entirely shuts off 
the pleural cavity from the danger of infection. An incision is next 
made through the diaphragm along the needle, and dressing forceps are 
carried into the abscess and the opening enlarged. Irrigation through 
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the rubber drainage tube with sterile warm water, repeated every day or 
two as indicated, is the proper after-treatment. 

In operation for subphrenic abscess over the spleen the same method 
of procedure should be followed as just described. When adhesions 
have formed, the pus may safely be discharged by direct incision near 
the margins of the ribs. 


DISPLACEMENTS OF THE LIVER. 


The liver is at times partly or completely displaced from its normal 
location as a result of accident, by a direct blow, or fall upon the feet 
from a height, but more often from tight lacing in women. In the single 
instance which I have met with in a woman thirty-eight years of age, 
who had an exceedingly small waist, there was a large movable tumor 
reaching down to the spine of the ilium on the right side. Upon opening 
the peritoneal cavity, it was discovered to be the whole right lobe of the 
liver with the gall bladder attached. It was considerably changed in 
shape and was only connected with the left lobe which was in the normal 
position, by an isthmus two inches in width and one quarter of an inch in 
thickness. It was lifted into place and anchored there in the following 
manner : 

Silkworm-gut sutures were armed with a long needle at each end. 
One needle was passed entirely through the substance of the liver and 
then out through the abdominal wall at a point about the end of the 
- twelfth rib. The second needle was carried through the liver about 
one inch from the route which the first one had traveled and on through 
the abdominal wall, coming out about half an inch from the point of exit 
of the first needle. This staple stitch was repeated about two inches 
below in the substance of the organ, and is practically identical with the 
method of anchoring the kidney employed by Dr. R. Harvey Reed, of 
Columbus, Ohio. 

The ends of the silkworm-gut sutures were tied over little pencils of 
iodoform gauze. I then closed the peritoneal wound immediately over 
the upper convex surface of the liver, and with catgut sutures quilted an 
area representing about four square inches of the liver substance by pass- 
ing sutures directly through the superjacent tissues, carrying the needle 
well into the substance of the liver. These were tied, and in this way the 
peritoneum was quilted to the liver in order to secure adhesions. With 
a view to producing further adhesions, the wound was packed with ster- 
ile gauze and left to close by granulation. The patient was placed in bed 
in the recumbent position, and a large wad of cotton placed over the ab- 
dominal wall so as to retain the liver in position until adhesions occurred. 
The long staple sutures were removed on the tenth day, and the woman 
recovered with the organ in position and greatly improved in health and 
general comfort. Six months after convalescence she is able to attend to 
her duties as housemaid and seems to be entirely well. 
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GALL BLADDER. 


Cholecystotomy may be indicated in obstruction of the cystic or com- 
mon duct from any canse, or the accumulation of gallstones in this organ, 
and at times to secure drainage in infectious inflammation (empyema) of 
the gall bladder. The nature of the lesion to be dealt with may be deter- 
mined by a careful study of the symptoms. When jaundice is marked 
and occurs with or immediately after a sharp exacerbation of pain referred 
to the region of the gall duct, there is reason to believe that this duct has 
been obstructed by a concretion which has passed into the common duct 
where it has lodged. While pain isa frequent symptom of stone in the 
gall bladder and is well marked when the small concretions get into the 
cystic duct, yet bile absorption (jaundice) is not present unless either the 
common duct is involved, or the hepatic obstructed above the junction 
with the cystic duct. A stone passing into the cystic duct and working 
its way to the neighborhood of the junction of the cystic with the hepatic 
duct may produce compression and closure of the hepatic duct and cause 
icterus. It must not be forgotten that jaundice frequently occurs with- 
out the lodgment of gallstones, as in duodenitis and occasionally from 
the presence of neoplasms, etc., and that acute colic may result from the 
decomposition of ingested matter and generation of gases which occur in 
the absence of the bile, and may thus simulate the acute pain due to the 
lodgment of gallstones. When the concretions are numerous and lodged 
within the gall bladder, they may remain for years without attracting 
the attention of the patient. They are, however, apt to induce by their 
presence inflammatory changes in the lining membrane of the gall blad- 
der, subjecting it to infection when conditions are favorable to the de- 
velopment of pyogenic organisms in this location. In this manner the 
gall bladder may be practically converted into an abscess wall, this con- 
dition giving rise to the well-known symptoms of pus accumulation and 
general sepsis. 

The presence of hydatids of the liver may produce tumefaction and 
certain obstructive symptoms simulating enlargement of the gall bladder 
but the absence of pain and jaundice or septic infection would scarcely 
permit the careful observer to be deceived. 

Operative interference is very frequently demanded in the various 
conditions which have just been described, and the great advance in the 
surgery of the gall bladder may be justly claimed for our own country. 
Cholecystotomy was first done by two pioneer surgeons, Dr. Bobbs, of 
Indiana, and Dr. J. Marion Sims, the priority belonging to the first- 
named surgeon, although Dr. Sims operated shortly afterward and with- 
out knowledge of the operation of his colleague. It was undoubtedly 
due to the publication of his case and the indorsement of the operation 
by this eminent man that cholecystotomy was brought to the attention 
of the profession at large. 

An incision into the gall bladder for the purpose of drainage or 
for the removal of concretions is not, in general, a dangerous procedure. 
The method I have followed in the majority of instances has been to 
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make an incision through the abdominal wall over the well-known loca- 
tion of the gall bladder, preferring the transverse to the perpendicular in- 
cision, unless an exploratory incision only is required, in which case the 
latter is preferable. The gall bladder is brought up to the edge of the 
wound and sutured to the peritoneal surface around the margin of the 
incision. The gall bladder can be at once opened if necessary, or this can 
be delayed for twenty-four or forty-eight hours in order to permit the 
formation of adhesions, thus rendering it more safe. When the incision 
is not made immediately, two silk sutures should be inserted in the wall 
of the bladder at either end of the proposed incision. These sutures 
should be left long and serve as guides, when the operator is ready to 
make the incision, after which they should be removed. Through the 
wound a soft-rubber tube is inserted and irrigation practiced with sterile 
warm water, the tube being allowed to remain until the symptoms justify 
closure of the wound. 

For the removal of gallstones lodged deep in the gall bladder and in 
the cystic duct I have operated successfully as follows: As soon as the 


Ys 
GZ “| At y) 


x 
( st owt 


Wh 
\ ANY 


| 


Fie. 672.—Button as held when pressed together when performing cholecysto-enterostomy. 


opening in the gall bladder was made, a soft-rubber tube was attached 
to the nozzle of a glass syringe holding four or five ounces. The point 
of the tube was then carried as far down into the gall bladder and duct 
as it would pass. By forcing in the contents of the syringe and distend- 
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ing this organ and then reversing the action of the piston, the concre- 
tions were removed. Through a larger abdominal incision, with steril- 
ized gauze mats inserted in such a way as to protect the abdominal cavity 
from the contents of the organ, the gall bladder may be incised, calculi 
removed, and the organ immediately 
closed by Lembert’s sutures. In one 
instance by this method I removed 
successfully fifty-nine concretions, one 
of these fully an inch in diameter, 
closing the abdominal wound at once. 
As.a rule, however, I consider the 
former procedure as the safer. When 
the symptoms point to occlusion of 
the hepatic or common duct these 
should be exposed for careful inspec- 
tion. An assistant should hold the 
liver out of the way, using only the 
fingers for retraction. The concre- 
tions may be recognized by the touch. Fie. 673. 
If soft in composition, they may at 

times be dislodged by compression between the thumb and finger and 
carried into the duodenum. , 

When the concretion is firm and immovable the duct should be in- 
cised immediately over the stone, which is then removed and the opening 
closed by fine silk sutures. In one of my cases, which ended fatally 
after an exploratory operation, the hepatic duct from the transverse 
fissure down to the location of the cystic duct was closed with concre- 
tions which could not pass beyond this point. 

Within recent years the operation of opening into the common gall 
duct for obstruction due to calculus has been considered extra-hazardous | 
and difficult, and surgeons have suggested (Nussbaum, 1880) making a fis- 
tulous opening between the gall bladder and the small intestine near the 
junction of the duodenum and the jejunum. The first operation was 
done by Monastyrski in 1887, but was unsuccessful. Dr. Jacob Michaux, 
of Richmond, Va., one of the first to perform this operation in the 
United States, suggested the operation of cholecysto-enterostomy. The 
operation has been greatly perfected by Dr. J. B. Murphy, of Chicago, 
by the use of the button which bears his name. It is probable that in 
this procedure the Murphy button will be found more satisfactory than 
in any other, and, in my opinion, it should be given the preference in 
this operation. The operation is thus described by Dr. Murphy: A per- 
pendicular incision is made three inches long and three inches from the 
right of the median line over the gall bladder. The duodenum and gall 
bladder are drawn into the wound, and an incision made in the duode- 
num large enough to admit one half of the button (Fig. 672). The 
method of inserting the suture to tie around the button is shown in the 
accompanying cuts, Figs. 673 and 674. The thread should be inserted 
before the bowel is opened, and every precaution should be taken to pre- 
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vent the escape of any bowel contents into the peritoneal cavity. The 
same form of suture is then inserted into the gall bladder at a point 
which, after trial, will permit the two surfaces to come snugly together. 
Any gallstones that are present may be removed before the button is 
inserted. The other half of the button is then placed in the gall blad- 
der, the suture tied, as in the intestine, and the approximation made. 
The bile passes through the opening in the button into the duodenum, 
and usually the symptoms of jaundice disappear. After adhesion be- 
tween the approximated bowel takes place, the button drops either into 
the intestinal tube or into the gall bladder. When it drops into the ali- 
mentary canal it is discharged with the feces, but if it drops into the gall 
bladder it will cause discomfort, and may ultimately require removal. 
If this operation is not done, the only other method is to make the anas- 
tomosis between the bladder and a loop of small intestine by incision 
and silk sutures. 


THE SPLEEN. 


Pyogenic infection (abscess) of the spleen is one of the more impor- 
tant surgical lesions of this organ. It is fortunately rare. It may result 
by metastasis, infectious particles being lodged in this as in other organs, 
producing usually infarctions and multiple abscesses. 

The symptoms of abscess of the spleen are those of general septic 
infection by pyogenic organisms. Pain is not a prominent feature unless 
the abscess is superficial and involves the capsule. Abscess may form 
between the diaphragm and the spleen (subphrenic) and involve the 
spleen, or, vice versa, infection may begin in this organ and break through 
the capsule and form subphrenic abscess. The symptoms are in the 
main obscure, and it may be necessary to explore by incision in order to 
determine accurately the diagnosis. The treatment does not differ from 
that given for hepatic abscess. 

Displacement of this organ may occur owing to the enlargement which 
sometimes occurs in chronic malaria or in leuczemia. 

Cysts.—The diagnosis and treatment of cysts of the spleen do not 
differ in any essential features from similar lesions in the liver. 

Hernia of this organ may occur through a wound in the abdomen 
or through an opening resulting from extensive sloughing. If the hernia 
is recent, and the prolapsed portion is not strangulated, it should be 
thoroughly cleansed in 1-to-5,000 sublimate solution and returned into its 
normal position. The structure of the spleen is so delicate that it breaks 
down readily if undue force is employed. If the organ is lacerated, it 
will be advisable to throw an elastic ligature around it at the level of the 
skin, apply an antiseptic dressing, and allow the mass to be removed by 
sloughing or by the scissors as soon as adhesions have occurred at the 
opening. When strangulation has taken place, the ligature will not be 
required. 

Complete splenectomy may be demanded in displacement of this 
organ, followed by interference with the functions of other viscera, or for 
the relief of pain caused by the spleen in an abnormal position. It has 


WOUNDS OF THE ABDOMEN. 695 


been performed in several instances on account of the enlargement of 
this organ in leucocythemia, but without the success which would en- 
courage a repetition of the operation. 

In the extirpation of a wandering spleen, the incision should be by 
preference in the linea alba, when the tumor is near enough to be reached 
through an opening here. All adhesions should be divided between 
double catgut ligatures. The splenic vessels should be tied with a double 
ligature of strong silk, and divided between the knots. 

Pancreas.—Cystic tumors of large size are occasionally met with in 
this organ, and have been successfully removed by incision in the median 
line, the operation being practically the same as in ovariotomy. 

For the cure of ventral hernia the following method has given, in my 
experience, the best results: The incision and dissection should thorough- 
ly expose the line of separation in the muscular tissues and the fascia or 
aponeuroses of these muscles and their peritoneal lining. The torn edges 
of the fascia and muscles should be freshened before the sutures are ap- 
plied. It is sometimes necessary to dissect an oval piece of integument 
from the region to be approximated on account of the excess of skin 
which may be present and which will fold or wrinkle up when the su- 
tures are tied. An essential feature is that the sutures, which are pref- 
erably of silkworm gut or strong, perfectly aseptic silk, should be passed 
through the integument, and each layer of muscle and fascia and emerge 
on the peritoneal lining of the abdominal wall about one fourth of an inch 
from the freshened edge. These sutures should be not farther than one 
fourth of an inch apart. It will be seen when they are tied that the 
peritoneal margins will fold together for immediate adhesion and the 
muscles and fasciz are closely approximated. An exceedingly important 
point in the treatment is that the parts united should be subjected to no 
strain; nor should the patient resume the erect posture until six weeks 
have elapsed from the time of operation. I usually remove the sutures 
about the tenth day. A supporting bandage or strong, closely applied 
adhesive strips around the body should be used as a precautionary meas- 
ure. The dorsal decubitus for six weeks after the operation is fully as 
important as the approximation of the tissues by suture. 


WOUNDS OF THE ABDOMEN. 


Injuries of the abdomen are divided into penetrating and non-pene- 
trating, and both of these varieties are again divisible into those which 
involve the viscera and those in which the organs escape. 

Non-penetrating Wounds of the Abdominal Walls.—Contusions 
may involve the integument, produce extravasation in the subcutaneous 
tissues, rupture of the muscles, or displacement or rupture of a viscus 
and death without any external evidence of injury. 

Simple contused wounds of this region demand no especial considera- 
tion. If abscess occurs, the same rule of treatment which applies to 
abscess elsewhere is applicable here. Rwpture of one or more of the 
muscles may occur as the result of a blow on a muscle in tension, or by 
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muscular action alone. The rectus abdominalis is most frequently torn. 
Hernia is apt to follow this injury unless immediate union is secured by 
freshening the ruptured surfaces and uniting them by suture. Perfect 
rest and well-adjusted pressure are of great importance to insure success, 
A truss or supporter should be worn should hernia ensue. 

Displacement or rupture of an organ (as the kidney, spleen, ete.) 
may be caused by direct violence or by a severe fall. The diagnosis will, 
in the first lesion, depend upon the absence of the organ from its normal 
place and the recognition of the tumor in the new position. Laceration 
is followed by hemorrhage, at times profuse, which is evident from great 
pallor and a rapid and weak pulse. If the intestine is involved, the 
escape of gas or feces is followed usually by profound shock, tympa- 
nites, and peritonitis. Emphysematous crackling may be recognized on 
palpation. 

The first indication in treatment of a displaced viscus is to place the 
patient in such a posture that gravity will aid in the restoration of the 
organ to its normal position. A compress and bandage may be useful 
in some instances. In rupture of a solid organ profound quiet should 
be maintained. When hemorrhage is alarming, deligation of the ex- 
tremities is advisable. If the symptoms of rupture of the alimentary 
canal are present, the abdomen should be opened in the median line, the 
rupture closed, or an artificial anus established, and the peritoneal cavity 
carefully cleansed. 

Non-penetrating incised, punctured, or shot wounds of this region do 
not demand especial consideration. The former should be closed, while 
it is usually safer to treat the punctured and shot wounds by placing a 
sublimate compress over the opening. 

Penetrating Wounds.—Wounds of the abdomen which penetrate 
without wounding any internal organ should be closed in the same man- 
ner as directed for the closure of surgical wounds through the belly. If 
an internal organ is involved the abdomen should be opened, the charac- 
ter of the lesion ascertained, and proper surgical treatment instituted. 
Among the symptoms which aid in arriving at a diagnosis are the follow- 
ing: If the injury is followed by the vomiting of blood it is fair to con- 
clude that the stomach or duodenum is involved ; if blood is passed by 
the rectum, that the wound is farther along the bowel ; or, if hematuria 
exists, that the kidney, ureter, or bladder is injured. If the odor of 
intestinal gas or feeces is present, the inference is clear that the alimen- 
tary canal is opened. Bile, gastric juice, or recently ingested matter seen 
in the wound or recognized by the sense of smell indicates the character 
of the injury and the location of the perforation. The crackling sound 
peculiar to emphysema, elicited by palpation, indicates the presence of 
intestinal gas in the loose tissues, beneath the peritoneum (Dennis). 
Tympanitic resonance over the liver, which has appeared suddenly and 
which is persistent, is a diagnostic sign of perforation of considerable 
value. Shock is usually severe, although in some cases it may be slight 
and of short duration. 

In shot wounds the location of the wound of entrance (and exit, if it 
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exists), together with the known direction of the missile and the force 
with which it was propelled, will be of aid in determining the character 
of the lesion within. A bullet passing directly or obliquely into the 
abdomen, at or below the level of the umbilicus, can scarcely miss the 
intestinal tube, and will be more apt to make a number of holes than a 
single wound. Above this point the chances of escape are more favor- 
able, yet so fortunate a result is exceptional. The direction and depth 
of a stab wound may also be determined by the appearance of the wound 
and an examination of the instrument with which it was inflicted. The 
persistence of pain in a given point within the abdomen is a recognized 
symptom of a penetrating wound. 

Many of the foregoing symptoms may not be present within the first 
few hours after the receipt of a wound which has penetrated the alimen- 
tary canal, and beyond the external wound and a varying degree of shock 
there may be no symptom of perforation. Temporary contraction of the 
muscular fibers of the stomach or intestine, or prolapse of the mucous 
membrane into the wound, may prevent, for a time, the escape of gas or 
ingested matter, and the appearance of the more pronounced symptoms 
of perforating wounds of the alimentary canal. 

The distention of the alimentary canal by hydrogen gas forced into 
the rectum, as advised by Senn, in order to determine, by the escape of 
the gas into the peritoneal cavity and out by the superficial wound, the 
presence of a penetrating wound of the intestine, is, in my opinion, not 
advisable, In wounds of small aperture, as is well known, escape of 
intestinal gas or other contents may not occur. These would be opened 
by the induction of gas, and extravasation ensue. When doubt exists, 
abdominal section and direct exploration are preferable. 

Treatment.—W hen there is a wound in the wall of the abdomen, the 
immediate indication is to determine whether it opens into the cavity. 
In order to do this, the disinfected finger, or the light and porcelain- 
tipped Nélaton probe, should be introduced, and, if necessary, the open- 
ing should be enlarged. Cocaine aneesthesia may be sufficient for this 
procedure. If the wound is confined to the abdominal wall it should be 
treated in the aseptic method advised for ordinary wounds of the soft 
tissues. If it extends through the wall, the abdomen should be opened 
and the condition of the viscera examined. As to whether the incision 
should be an enlargement of the accidental wound or made in the 
median line, the location and direction of the wound must determine. 
The section should be, preferably, through the linea alba. If the lesion 
isnot more than six inches from this line, and if the direction of the 
wound is backward or tending toward the center, the median incision 
should be chosen. Under other conditions the section may be through 
the wound of entrance. 

In this procedure the details of the antiseptic method should be car- 
tied out, as directed in operation for the relief of intestinal obstruction. 
When the peritoneal cavity is opened, if it contain clotted blood which 
isknown not to have entered from the wound of operation, or ingested 
Matter, or if gas escape through the opening, the penetrating character 
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of the wound is evident. If none of these signs are present the disin- 
fected hand should be introduced and the internal surface of the wal] 
examined at the supposed point of entrance. In examining the intesti- 
nal canal it is advisable to begin with the loops of small intestine which 
present at the incision. These should be care- 
a <= fully drawn out through the opening, and, as 
fast as inspected, surrounded with towels 
moistened in warm, sterile water, and sup- 
ported in the hands of an assistant, who 
\ Should not allow them to drag heavily upon 
) the exposed mesentery. If an opening be 
\ found in the gut it may be at once closed, or 
noted and passed over until the entire canal 
and cavity have been examined. If a cutting 
or puncturing sharp instrument has inflicted 
the wound, its edges will be found sufficiently 
2 ies smooth to be sutured at once, and should be 
Fie. 675.—Lembert’s suture for closing brought together by Lembert’s suture (Fig. 
Tomarch) “vo intestines. (Atter 675), If the hole has been made by a bullet, 
and has rough and torn borders, as in Fig. 676, 
its edges should be trimmed smooth, with curved scissors, and then closed. 
When only a narrow strip of tissue separates two openings, they should 
be converted into a single elliptical wound, and sutured. The proper 
distance of the sutures from each other is shown in Fig. 675. While 
these are being inserted the intestine should be laid upon towels spread 
over the abdomen near the incision. The escape of fecal matter into the 
cavity of the peritoneum should be prevented by flat sponges or sterile 
mats placed around the margins of the wound. If the wound in the wall 
of the gut is so extensive that, in closing it, the lumen of the tube will 
be seriously constricted, the injured portion should be exsected and re- 
united preferably by end to end 
anastomosis. If the condition of 
the patient will not justify a pro- 
longed operation, Bodine’s method 
may be substituted. After all 
wounds are stitched and heemor- 
rhage is arrested, the cavity of the 
peritoneum should be carefully 
cleansed. This is effected by 
sponges, attached to holders, car- ies: 
ried into all parts of the cavity, "0 Sati ne 
When fecal extravasation has oc- 
curred it is better to cleanse the infected areas carefully with sponges 
or mops moistened in sterile hot salt solution, or in 1-to-10,000 mercuric 
chloride, drying the parts thoroughly with sponges or mops wrung out 
of the salt solution, in order to wash away any excess of mercury which 
may have remained. It is never advisable to flood the entire cavity with 
hot sterile water or salt solution when this can be avoided, unless there 
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has been a general, widespread contact of an infectious material, such 
as pus in an old perforative appendicitis, since in this way infection can 
be carried to parts that have not yet been infected. It is better to de- 
pend on local antisepsis and, ultimately, a Mikulicz drain from the 
deepest part of the basin, or a glass drainage-tube or a loose packing 
of iodoformized gauze. When any general flooding is demanded, the 
same method should be employed as given in the treatment of perfora- 
tive appendicitis. 

The intestines should now be returned and the wound closed. 

No especial treatment can be laid down for wounds of the solid vis- 
cera or of the great vessels. The arrest of hemorrhage, the removal of 
extravasated blood, and the establishment of drainage when needed are 
the indications. 

The argument in favor of operative interference in penetrating or sup- 
posed penetrating wounds of the abdomen may be briefly stated as fol- 
lows: | 

1. The enlargement of a wound sufficiently to demonstrate whether 
or not it opens into the cavity of the peritonzeum is a simple procedure, 
practically without danger. 

2, Abdominal section is not a difficult, nor, under ordinary condi- 
tions, when skillfully and properly performed, a dangerous operation. 

3. A penetrating wound of the abdomen, left without surgical inter- 
ference, is always attended with great danger. 

4. If any vessels of size are divided, heemorrhage is an immediate 
danger, and peritonitis a serious and probably fatal complication. 

5. If the alimentary canal is opened, death is almost inevitable. The 
few recorded cases of recovery form such an infinitesimal proportion of 
the whole that they should carry no weight against interference. 

It may be justly claimed that to American surgery is due the great 
advances which have been made in the treatment of penetrating wounds 
of the abdominal cavity. In 1847 Dr. Newell, of New Brunswick, N. J., 
‘made an abdominal incision and sutured the intestine in a case of gun- 
shot wound, cleansed the cavity, closed the wound, and the patient 
recovered.” 

A similar operation was done by Kinloch, of South Carolina, in 1882, 
and by Kollock, of the same State, in 1884, who sutured two pistol-shot 
wounds of the colon and one of the small intestine, with a successful 
result. 

The operation was not brought prominently before the profession 
until the celebrated paper of Dr. J. Marion Sims was read before the 
New York Academy of Medicine, on October 6, 1881. This paper at- 
tracted widespread attention, and may truly be said to be the starting 
point in the surgical invasion of the abdominal cavity for penetrating 
wounds. 

In 1884 Dr. Bacon Saunders, then of Bonham, Texas, opened the peri- 
toneal cavity after a stab wound with symptoms of hemorrhage, tied 
the mesenteric artery, which had been divided, and cleansed the cav- 
ity, with a successful result. A brilliant case of (intra-peritoneal) gun- 
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Amos B. Walker, of Texas, and is given in chaitiee on a 
bladder. In 1885 Dr. W. T. Bull successfully performed his operati, 
for multiple perforation by a pistol ball. In 1886 Dr. W. O. Ro 
the University of Louisville, operated for a stab wound of the intestine 
with success. Following this pioneer work, successful cases have be 
reported of late years in many instances. * 


CHAPTER XXvV. 


RECTUM AND ANUS. 


Diseases of the Rectum and Anus—Congenital Defects.—Arrest of 
development in the rectal and anal portions of the alimentary canal, 
though not so frequent as at the upper or buccal extremity, is unfortu- 
nately common enough to justify a consideration of the different kinds 
of deformity which may here be met with, and the mode of treating 
them. 

Absence of the anus is one of the most frequent congenital lesions of 
the alimentary outlet. The rectum may be partially developed, and 
terminate within the pelvis in a blind pouch at a point more or less 
removed from the normal opening (Fig. 677); there may be a partial 
development of the anus (Fig. 678); the rectum may be entirely absent 
(Fig. 679) ; or it may be present in the pelvis, opening abnormally into 


HiN!| 
(| 


\( 


Wy) y 
Fig. 677.—Atresia of the anus. (After Fic. 678.—Atresia of the rectum, with a rudi- 
Esmarch. ) mentary anus. (After Esmarch.) 
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the bladder, vagina, uterus, or urethra (Figs. 680 and 681). In the sim- 
pler forms of atresia ani only a thin membrane is stretched across the 
otherwise normal opening. The more complicated varieties are those 
in which a greater distance intervenes between the end of the defective 
intestine and the perineum. 

Diagnosis.—Absence of the anus is easily established by inspection. 
The more important and difficult point is to determine the distance from 
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the perineum to the end of the pouch. When the intervening tissue is 
thin, the accumulation of matter within the tube may cause a protrusion 
in the perineum which is exaggerated when the infant cries. If the finger 
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er Fie. 680.—Atresia of the anus and lower portion 
Fie. 679.—Atresia of the anus and rectum. of the rectum; the upper part opening into 
(After Esmarch. ) the urethra. (After Esmarch.) 


be pressed into the perinzeum, an impulse somewhat comparable to that 
felt in the expulsive efforts of a patient with hernia may be appreciated. 

Exploration by the vagina, when the capacity of this tube will permit, 
will aid in diagnosis. 

When the intestine opens into another hollow organ, or through the 
integument in an abnormal position, the only diagnostic sign is the 
presence of fecal matter in the natural 
discharge from the organ or at the 
abnormal opening. In atresia recti in 
female children, the bowel opens most 
frequently into the uterus or vagina, 
and in males into the bladder. At 
times the communication is established 
between the bowel and the urethra, or 
afalse opening may occur at any point 
in the perinzeum, and, in rarer cases, 
in some remote portion of the body. 

Treatment.—The indications are 
to establish an opening as near the 
natural position of the anus as possi- 
NW ble. Ifthe blind pouch can be reached 
Fre. 681.—The same; the upper portion of the by the exploring aspirator, the needle 

en ape into the bladder. (After should be left in place as a guide. 

The operative procedure is to dissect 
gradually toward the supposed location of the end of the gut, keeping an 
open and clear wound by using retractors and arresting all heemorrhage. 
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The incision through the integument should be in the median line, with 
its center just in front of the tip of the sacrum and coccyx, for, if the 
sphincter ani is present, even in an imperfect condition, it is important 
to preserve it to aid in the voluntary control of the bowel when the oper- 
ation is completed. When there exists only a thin septum, this muscle 
is usually well developed, and the operation is a simple incision and di- 
vulsion of the membrane. In more formidable operations, the location 
of the urethra and bladder, and in females the vagina and uterus, must 
be kept well in mind, for in infants the pelvic diameters are very small, 
varying from one to one and ahalf inch. It is a safe rule to proceed cau- 
tiously along the sacral curve. Moreover, it is wiser to dispense with an 
anesthetic, since the expulsive efforts in crying may aid in finding the 
end of the gut. 

When it is reached, if it is possible, the end should be loosened, 
drawn down, and sutured to the integument of the edges of the incision. 
If this is not done, the opening usually contracts, necessitating repeated 
dilatation by the use of the finger, tents, or a divulsor. In some in- 
stances it has been found necessary to remove the coccyx in order to 
effect the union of the bowel with the skin. 

When, after proceeding as far as the immediate safety of the infant 
will justify, the bowel can not be discovered, the propriety of colostomy 
or enterostomy may be entertained. When the intestine ends directly 
in the uterus or vagina, and there is no pouching behind these organs 
toward the perinzeum, it is best not to interfere. If, however, the blad- 
der or urethra is involved, an opening should be made or colostomy 
performed. 

In exceptional cases the anus is present in a condition of more or less 
perfect development, while at the same time the rectum does not com- 
municate with it, but terminates in a blind pouch at a varying distance 
from the perinzeum. 

The effort should be made to establish a communication between the 
two pockets by dissection through the tissues which intervene. 

When the opening from the rectum is abnormally small (a congenital 
stricture), dilatation, incision, or divulsion should be performed. 

The unfavorable prognosis in all these cases should not be concealed. 
Inflammation, visceral complications, dilatation of the bowel above with 
retained ingesta, insufficient assimilation, pain, etc., render a favorable 
issue exceedingly improbable. 

Pruritus Ani.—Persistent itching about the anus may be caused by 
a variety of skin diseases, as eczema, herpes, pityriasis, and erythema, 
or by irritation of the end organs of the sensory nerves from over dis- 
tention in the act of defecation. It is alsoa symptom of hemorrhoids, 
fissure of the anus, or may be due to the presence of the thread-worm 
(ascaris vermicularis). The character of the itching is burning, painful, 
and ageravating, and the desire to scratch is almost irresistible. The suc- 
cessful management of pruritus ani will depend upon the recognition of 
the disease of which it is a symptom. 

Eczema of the perinseum and anus is more apt to occur in a warm 
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temperature, where perspiration is excessive, and in corpulent individ- 
uals where considerable friction occurs between the folds of integument 
of this region. The skin becomes infiltrated and thickened, fissures 
are formed, and the mucous membrane at the anal opening may become 
involved. 

Treatment.—The part affected should be kept clean and friction 
prevented as much as possible. In the acute eczema of the anal region 
a warm bath, without soap, should be taken two or three times a day, 
the parts thoroughly dried, and sprinkled with powdered starch or 
lycopodium. If excoriations exist, lead-and-opium wash should be 
tried. In chronic eczema of the anus, in order to effect a cure, it is 
often necessary to remove the accumulation of scales by the local use 
of green soap for a day or two, and then smearing the surface with di- 
achylon salve. 

Herpes may be recognized by the character of the eruption, which is 
vesicular, the vesicles being grouped in bunches around the anus. Those 
which rupture and are subjected to irritation present flat and slightly 
ulcerating excoriations. The treatment consists in thoroughly washing 
the surface involved with a warm solution of boracic acid, grs. xv—3j 
of water, by means of pellets of absorbent cotton moistened in the solu- 
tion. This should be followed by applying an astringent ointment, com- 
posed as follows: plumbi acetatis, grs. iij ; acid. tannic, gr. }; morphie 
sulph., grs. iij; adipis, 3 j. 

Erythema is a mild form of inflammation of the integument, occur- 
ring here as a result of friction between the folds of skin of the two sides 
and the irritation from perspiration or other fluids. The warm bath, 
followed by sprinkling the part affected with starch or lycopodium, will 
usually effect a cure. 

Pityriasis versicolor occasionally exists in the ischio-rectal region. 
This disease can be recognized by the brownish slate-color of the parts 
involved. The cause is a vegetable parasite, the spores and mycelia of 
which may be easily recognized by the microscope. It yields readily to 
pure sulphurous acid, which may be applied by means of a camel’s-hair 
pencil. Corrosive sublimate (gr. j to water 3j) may be applied by mop- 
ping with absorbent cotton dipped in this solution. 

When pruritus occurs with hemorrhoids or fissures, the treatment 
must be directed to these affections. If it is caused by overdistention 
or irritation of the rectum and anus, the use of enemata and laxatives 
will arrest the disease. The local application of a 4-per-cent solution of 
cocaine hydrochlorate will dull the sensibility of the part and tempo- 
rarily stop the pain and itching. 

Ascarides, or ‘‘thread-worms,” are not an uncommon cause of pru- 
ritus ani. They vary in length from a quarter to half an inch, are some- 
what lighter in color than the mucous membrane, and are not readily 
seen unless this membrane is everted and carefully examined. Santo- 
nin in full doses should be administered for two or three days, followed 
by a free purgation. When this is accomplished the bowel should be 
distended with an enema of lime-water, retained for fifteen minutes, if 
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possible, and repeated. As soon as the last injection is evacuated, a 
pint of water, in which grs. xx of carbolic acid are thoroughly dissolved, 
should be thrown into the rectum and retained for about five minutes. 
The injection of lime-water and carbolic acid in solution should be re- 
peated for several days to in- 
sure a thorough destruction 
of these annoying parasites. 

Enemata of the infusion of 
quassia are also highly recom- 
mended in the extermination 
of the ascaris vermicularis. 

Foreign Bodies.-—Foreign 
bodies in the rectum are usu- 
ally introduced through the 
anus, and not infrequently lodge here, having passed through the ali- 
mentary canal. Their presence may be recognized by digital explora- 
tion, or, when of small size, the speculum may be employed. 

Digital exploration of the rectum may be performed with the mini- 
mum of discomfort by curving the thoroughly lubricated finger to con- 
form to the shape of the lower portion of the bowel. The direction from 
the anus is upward and forward for the first inch and a half, and then 
upward and slightly backward. 

Ifa speculum is employed, that of Sims (Fig. 682) should be preferred. 

A small body may be readily removed by seizing it with a long for- 
ceps after dilatation with this instrument. A large substance may re- 
quire anesthesia, with forcible divulsion of the sphincter, or a posterior 
linear rectotomy before it can be removed. When the object is made of 
glass or any fragile substance, great care should be taken to prevent its 
breaking. 

Fistula in Ano.—<A fistula of the anus or rectum may be complete or 
incomplete. The last variety is further divided into the ¢ncomplete ex- 
ternal and the incomplete internal fistula. 

In the complete form the track of the fistula, more or less sinuous, 
leads from the wall of the rectum or the anal margin out through the 
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Fig. 682.—Sims’s rectal speculum. 


Fig. 683.—Complete Fie. 684.—Incomplete exter- Fie. 685. — Incomplete 
in recto. nal fistula. internal fistula. 


integument of the perineal, ischio-rectal, or gluteal regions (Fig. 683). 
In the incomplete external variety, the track opens through the skin, 
but does not communicate with the rectum (Fig. 684); while in the in- 
complete internal fistula the track opens into the bowel only (Fig. 685). 
Causes. —The loose areolar tissue which surrounds the lower portion 
of the rectum possesses a low vitality. Its nutrition is more or less im- 
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paired by overdistention of the bowel, which renders it a suitable nidus 
for the lodgment and proliferation of infectious organisms. If these do 
not find their way here through the blood channels, they may readily 
effect entrance by the lymphatic channels which communicate with abra- 
sions (fissures, ulcerating hemorrhoids), ete., which are common near 
the anal aperture. It is rarely by direct perforation of the bowel wall 
that infection occurs. | 

A not infrequent source of infection is the bacillus tuberculosis. As 
is well known, this organism is not pyogenic, nor does it produce inflam- 
mation of a painful nature, nor any recognizable exacerbations of tem- 
perature unless a mixed infection occurs and pus is produced. When- 
ever suppuration takes place, whether tuberculosis be present or not, 
pain is a prominent symptom, and there is a marked febrile. move- 
ment. As the pus accumulates the tissues break down, and the abscess 
opens into the bowel or through the integument. A complete fistula 
may be developed from either of the incomplete varieties by partial 
occlusion of the original opening, thus causing the pus to seek an outlet 
elsewhere. 

Abscess of this region may be superficial or deep. When superficial, 
it is apt to open through the mucous membrane, just above the junction 
of the skin and mucous membrane. When the deep variety opens into 
the rectum, it is usually at a point from three fourths of an inch to two 
inches from the margin of the anus. A single abscess may have one or 
more openings into the rectum or through the skin. 

The diagnosis of fistula in ano is not difficult. It depends upon the 
history of an abscess followed by a constant or frequently recurring dis- 
charge of pus, the pain being severe until the abscess is evacuated, and 
recurring in a varying degree with the temporary closure of the out- 
let. An area of induration usually exists, and the opening may be dis- 
covered either through the skin or within the anus. If an external 
opening exists through which gas or fecal matter escapes, a complete 
fistula is demonstrated. When an external opening is formed, unless 
the abscess is very recent, there is almost always an internal opening, 
although it may not be found. The diagnosis may be further made clear 
by exploration with the probe, an operation which is rendered practically 
painless by the injection of a 2-per-cent solution of cocaine hydrochlo- 
rate into the abscess cavity. If a single injection does not sufficiently 
dull the sensibility, it should be repeated. 

No matter where the external opening is situated, the track will, in 
the great majority of instances, run just beneath the skin toward the 
anus. The probe should be allowed to find its own way, and when well 
in, the point at which it impinges upon or opens into the bowel can be 
determined by the finger in the rectum. 

Treatment.—When seen early, a peri-rectal infection or beginning 
abscess should be incised (not punctured) and drained by loosely pack- 
ing it with a ribbon of iodoformized gauze. The incision can be made 
with cocaine anesthesia, using the 2- or 4-per-cent. solution as required. 
In the early stages there is very rarely any communication with the 
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bowel, and the majority of such cases can be cured in this stage. If, 
however, the formation of pus is extensive, and the loose areolar tissue 
has been dissolved or dissected up until a large pocket is formed, it is’ 
extremely difficult to effect a cure without performing a radical oper- 
ation. Should circumstances necessitate postponement of the thorough 
procedure, the incision and drainage should be done immediately. Tu- 
berculous fistule may exist without pyogenic infection, and often with 
very insignificant pain. The operative treatment of this variety is prac- 
tically the same as that to be given for the radical cure of fistula 
in ano. 

Operation.—A laxative should be administered and the bowels thor- 
oughly emptied the day before the operation. The perinzeum and region 
of the anus should be cleanly shaved. The patient should be placed 
upon the back, with the sacrum resting on the edge of the table, the 
legs flexed on the thighs, and the thighs on the abdomen, and separated ; 
or upon the side in the Sims position. The probe should be carried into 
the fistula, the lubricated index finger of the left hand into the rectum, 
and the point noted at which the instrument strikes the rectum. The 
probe is now withdrawn and the grooved director introduced in the same 
track. If the opening into the bowel can not be found, the operator 
should determine by the touch the thinnest point on the intervening 
wall, and at this location bore through into the rectum, supporting the 
mucous membrane near the point of the instrument with the finger in 
the bowel. As soon as the director is felt in the cavity of the gut, the 
point should be brought out at the anus, the sharp-pointed curved bis- 
toury carried along the groove, and the fistula laid open by dividing 
the intervening bridge of tissue. If a second sinus exists, it should be 
incised in the same way, but it is always advisable to make only a 
single incision through the sphincters. The bleeding is usually insig- 
nificant, and may be arrested by pressure, or the ligature. The finger 
should now be carried into the wound, and, if it is discovered that the 
abscess extends higher along the wall of the rectum than the point at 
which the director was carried through, the intervening wall should be 
divided with the blunt scissors. It is important that the incision in 
the gut should extend to the depth of the abscess when this point is 
less than three inches from the anus. ‘ careful search for any pockets 
or sinuses should be made, and these, if found, should be laid freely 
open. The fistulous tract and abscess wall should be thoroughly scraped 
out with the Volkmann sharp spoon, or the indurated and infected lin- 
ing membrane dissected out with curved scissors or scalpel. In tuber- 
culous infiltration, in order to effect a cure, it is essential that all the 

_ tissues invaded by the tubercular bacilli be thoroughly removed. The 
entire wound should be packed with plain sterile or iodoformized gauze, 
held in place by a compress of absorbent cotton and a T-bandage. This 
dressing should be allowed to remain in place for two or three days, 
when, with the first evacuation of the bowels, it is carriedaway. After 
this the wound is not repacked, but, for purposes of cleanliness, it 
May be washed out by allowing the patient to sit in a basin of warm 
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water once or twice a day, or by irrigation, and an outside dressing 
applied. 

The wound rapidly heals by granulation, and, in the vast majority 
of cases, a cure is effected by a single operation. Temporary incon- 
tinence of faeces results in all cases where both sphincters are divided, 
but a permanent loss of function is exceptional. It is more apt to 
occur in females, and for this reason a more guarded prognosis should 
be made in this class of patients. In the rare instances in which an inter- 
nal incomplete fistula is present, the cavity of the abscess should be 
opened by incision through the skin, and the operation completed as 
just given. 

A division of the external sphincter is not necessary in the mildest 
class of cases, in which the abscess is recent and small, and in which 
the sinus runs just beneath the skin and opens at the margin of the 
anus. Under all other conditions it should be partially or completely 
divided. 

Prophylaxis.—Upon the first appearance of inflammation in the 
ischio-rectal or perineal region, the integument immediately over the 
most superficial point of the induration should be incised, and a free 
puncture made into the inflamed tissues. This should be followed by 
the insertion of a small packing of gauze which should be changed daily. 
Too great distention of the rectum should be prevented by the adminstra- 
tion of laxatives, and an enema of warm water should be given just be- 
fore the bowel is emptied. By this method the tension is relieved and 
an outlet given to the products of inflammation before the process ex- 
tends into the deeper tissues. A cure without further operation will be 
effected in a fair proportion of cases. 

After an abscess is once formed, whether the fistula opens into the 
rectum or through the integument, or has both outlets, the case demands 
operative interference. The proportion of cures by the use of injections 
into the fistula, or the application of stimulating remedies, is very small. 
Of the radical operations, preference should always be given to that of 
free incision. The elastic ligature should only be tried on patients 
who are unwilling to remain in bed, or to be operated upon with the 
knife, to whom the merits of the two operations have been explained, 
and who relieve the surgeon of ‘the probabilities of failure. It is also 
applicable to those cases in which the fistula enters the rectum so high 
up that incision is impracticable. A guarded prognosis should be made 
in this class of patients. 

Operative interference is contraindicated in multiple fistule in the 
aged, or in patients in a weak and debilitated condition. When the 
tubercular diathesis is well marked, an operation should not be done 
unless great discomfort is caused by the fistula, and, when performed, 
the prognosis should be guarded. 

Fissure.—Fissure of the anus is most frequently met with on the 
posterior portion of the outlet. It may, however, exist at any part of 
the anal circumference, or in the rectum above the sphincter. The tear 
is usually through the mucous membrane, although the muscular fibers 
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may be more or less involved. The chief cause is overdistention of the 
anus in the evacuation of hardened feces, together with the presence of 
sharp substances in the matter discharged. In like manner, foreign 
bodies introduced into the rectum may produce it. Fissure may result 
from the inflammation and ulceration of a hemorrhoid, or from any 
chronic inflammatory process in the rectum. 

The chief symptom is pain of an acute character, exaggerated by an 
evacuation of the bowel, and continuing some time after the act in a 
violent spasm of the sphincter muscle. By careful and gentle dilata- 
tion of the anus, it may be seen or recognized by the touch as a line of 
induration running parallel with the axis of the bowel. The employment 
of cocaine will render the exploration more thorough, and will permit 
the introduction of the speculum. 

Treatment.—The administration of laxatives, and the employment of 
enemata of warm water and olive-oil, will remove the chief source of 
irritation, while the stimulating effect of the lunar-caustic pencil applied 
in the fissure, and repeated every two or three days, will usually effect a 
cure. Cocaine should be employed to deaden the sensibility before the 
silver is applied. If a more radical procedure is necessary, it will con- 
sist in—1, a partial division of the sphincter in the line of the fissure ; 
or, 2, temporary paralysis of this muscle by divulsion. 

As the second operation usually requires ether narcosis, the partial 
division should be first employed. In its performance local anesthesia 
should be obtained by the application of 4-per-cent cocaine to the in- 
flamed surface, together with the injection of 2-per-cent solution by intro- 
ducing the needle just beneath the fissure in its entire extent. The 
sphincter should now be made tense by separating the sides of the specu- 
lum, and an incision made through the depth of the fissure, dividing 
about half of the thickness of the muscle. In the after-treatment, the 
bowels should be kept open. Divulsion of the sphincter is performed as 
follows: The patient, fully anesthetized, is placed upon the back, with 
the thighs separated and flexed on the abdomen. The operator, hav- 
ing lubricated both thumbs, introduces one and then the cther to their 
full length, and gradually and without rupture of the muscular fibers 
stretches the opening directly to the right and left until the palmar 
aspect of each thumb is in contact with the inner surface of the tuber 
ischii. A towel, held in place by a roller or T-bandage, should be ap- 
plied to prevent soiling. The rest obtained by the paralysis of the 
sphincter allows the fissure to heal. The function of the muscle is 
restored in from eight to twelve days. I have several times performed 
this operation with very slight pain with cocaine anesthesia by Schleich’s 
method. 

Ulcers.—The traumatic causes of ulcer of the rectum are the same as 
those given for fissure of the anus. Ulcer may also result from any 
acute or chronic inflammatory process of the lower bowel. It is a not 
infrequent sequence of dysentery, and may be met with in that form of 
proctitis which results from prolonged diarrhea. Inflammation of a 
hemorrhoidal tumor will produce ulcer of the lower portion of the rec- 


710 A TEXT-BOOK ON SURGERY. 


tum, and the same is true of the gummatous deposits of the late stages 
of syphilis. A primary chancre or a chancroid may be located at the 
anal margin, and less frequently in the bowel. These two varieties of 
ulcer are usually seen in women suffering with pudendal chancre or 
chancroid. Tubercular deposits in the rectum may also break down, 
and thus cause ulceration in the wall of this organ. 

The symptoms of ulcer of the rectum vary with the character of the 
sore and with its location. If the lesion is situated within the grasp of 
the sphincter muscles, tenesmus is apt to bea marked feature. The 
ulcer from a traumatism, or following an acute inflammatory process, 
is more apt to be painful than that which is a part of a subacute or 
chronic catarrh, or which occurs with tuberculosis or syphilis. A com- 
mon symptom of all ulcers of this organ is the presence of more or less 
blood and mucus or pus in the discharges. The diagnosis may be con- 
firmed by inspection with the speculum, and by digital exploration. 
Rectal illumination by reflected light, as given by Dr. J. Marion Sims 
and applied in the diagnosis of lesions in the sigmoid colon by Dr. J. G. 
Carpenter, of Kentucky, and more prominently brought into notice by Dr. 
Howard Kelly, is a valuable aid to correct diagnosis of ulcer, stricture, 
neoplasm, or other lesions of the sigmoid flexure or rectum. Tubercular 
ulcer of the rectum very rarely exists before the symptoms of deposits in 
the lungs are present. Upon inspection they are recognized by their yel- 
lowish color, usually small size, and their dissemination over a consider- 
able area of the mucous membrane. In the more fully developed ulcers 
the caseous degeneration of the inflammatory products may be observed. 

Mr. Allingham describes a rare form of ulcer which he has occasion- 
ally observed in the rectum, and which he has named Jupoid, or rodent 
ulcer, of this organ. Its usual location is near the anus. It tends to 
spread widely, the floor of the ulcer is red and dry, the margins irregular 
and precipitous. It is very probably tubercular in character. 

Chancroidal ulcer of the rectum may be recognized by the precipitous 
margins of these sores, and by the rapidity with which they spread. 
In patients affected with .phagedenic ulcers of the genital organs, the 
inoculation may occur by direct contact of the secretion of the venereal 
sore, or the virus may be conveyed through the medium of the nails in 
the act of scratching. Under such conditions the sore usually first ap- 
pears upon the mucous membrane of the margins of the anus, and ex- 
tends later into the rectum. The diagnosis must be based upon the 
peculiar appearance of the ulcer, together with the probabilities of in- 
fection from a contiguous venereal ulcer. 

The hard syphilitic or true chancre is rarely observed in this region, 
and, when met with, is usually confined to the anal margin. It possesses 
here the same well-recognized features of the specific ulcer of the genital 
organs, from which source the virus is conveyed usually by the nails, 
and occasionally by immediate contagion. 

Ulcers of the rectum resulting from the breaking down of the gumma- 
tous deposits of tertiary syphilis are chiefly seen just along the upper 
margin of the sphincter muscle. From this point they extend upward, 
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and may involve the entire rectum and invade the colon. These ulcers 
are usually multiple, varying in size from a small point to a half inch 
or more in diameter, and in depth may involve only the mucous mem- 
brane, or the muscular and connective-tissue stroma may be destroyed, 
and in some instances perforation may occur. The process of destruc- 
tion is greater in the older ulcers, and the various stages may be observed 
by examining the bowel from below upward. The appearance of the 
ulcers as above described, together with the history of syphilis, will en- 
able the observer to arrive at a correct diagnosis. Traumatic ulcers, and 
those resulting from the breaking down of hemorrhoidal tumors, will be 
recognized by the appearance of the sore and the history of an accident 
or hemorrhoids. 

As far as a cure of the ulcer is concerned, a favorable prognosis may 
be made in all ulcers of the rectum except the tubercular. These may be 
relieved by treatment, but, being expressions of an incurable dyscrasia, 
permanent relief can not be expected. A more remote, as well as greater 
evil which often results from ulcer, is stricture of the rectum, and the 
danger of stricture is usually proportionate to the extent of the destruc- 
tive process. Phagedenic chancroidal ulcer, and the ulcers of gumma 
and dysentery, are especially prone to induce stricture. 

Treatment.—The common indication in the treatment of all forms of 
ulcer of the rectum is to keep the bowel in as complete repose as possi- 
ble. Every effort should be made to keep it clear of fecal matter. This 
may be accomplished by the repeated employment of enemata, and by 
the administration of proper articles of diet, all of which should be 
capable of absorption in the stomach and small intestines. Milk, meat 
juice, soft-boiled eggs, rice, wheatena, corn-meal mush, etc., will afford 
variety and sustain the patient’s nutrition. 

In irrigation of the diseased surface, warm or cold water may be used 
at the temperature which is most agreeable to the patient. The best 
apparatus for this purpose is the fountain syringe. The smallest glass 
nozzle, thoroughly warmed and oiled, should be employed, and from one 
to two pints of fluid may be introduced at one injection. <A larger quan- 
tity may be employed when the colon is involved. If the patient is 
placed upon the left side, with the buttocks elevated, a greater degree of 
tolerance will be obtained in the rectum. The fluid should be retained 
for a few minutes, if possible. 

When the ulcer encroaches upon the sphincter muscle, causing pain- 
ful tenesmus, the hypodermic use of morphia or opium suppositories may 
be required to relieve the spasm. In obstinate cases divulsion or division 
of the sphincter may be done as a last resort. 

In the treatment of the ulcers which result from dysentery, catarrh 
of the rectum, an injury, or breaking down of hemorrhoids, the plan 
just given should be adopted. It is often advisable to add from grs. v-x 
of nitrate of silver to the pint of water thrown in, and, if the ulcer can 
be reached, recovery will be hastened by the local use of the lunar caus- 
tic. An excellent remedy for the alleviation of pain and the relief of 
tenesmus is a suppository composed of gr. ij each of iodoform and co- 
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caine hydrochlorate, introduced from three to five times in twenty-four 
hours. As already stated, in obstinate and extreme cases, lumbar colosto- 
my may be necessitated. 

Chancroidal ulcer of the rectum requires the most energetic treatment, 
Ether should be administered, the sphincter divulsed, the ulcer exposed 
by the speculum, its surface scraped with the curette, and a thorough 
cauterization effected with nitric acid. The cocaine and iodoform sup- 
positories should be employed in the after-treatment. 

True syphilitic chancre of the rectum rarely demands local treat- 
ment. It yields readily to the constitutional remedies employed in 
syphilis. 

The specific ulcer of the later stages of syphilis: requires the con- 
stitutional treatment recommended for the late manifestations of this 
disease, and locally, irrigation and the cocaine and iodoform supposi- 
tories. 

Tubercular ulcers should be treated chiefly by the administration of 
cod-liver-oil emulsions, the iron tonics, the hypophosphites of lime and 
soda, and carefully selected diet. Irrigation with warm water will be 
found useful. When pain and tenesmus 
exist, relief may be obtained by the means 
already given. 

In rodent, or lupoid ulcer, the Paquelin 
cautery knife should be employed, and a 
thorough excision of the diseased surface 
effected. 

Stricture of the Rectuwm.—Stricture of 
the rectum may be congenital or acquired. 
Partial and complete congenital occlusion of 
this organ has already been considered. Ac- 
quired stricture is usually the result of an 
inflammatory process in the walls of the rec- 
tum, and at times in the tissues which sur- 
round this organ (Fig. 686). New forma- 
tions (cancer, ete.) may also cause a partial 
or complete occlusion of the rectum, not only 
by reason of the bulk of the cells proper of 
the neoplasm, but on account of the inflam- 
matory process which it causes in the con- 
nective-tissue elements of the bowel. 

Fre. 686.—Stricture of the rectum from The lumen of this portion of the intes- 
connective-tissue new formation in . . 

the submucous layer. (After Bushe.) tine may be partially or completely occluded 

by pressure of a tumor not connected with 

the bowel, or by the presence of some displaced organ, as the uterus, 

bladder, etc. Lastly, spasmodic stricture may occur from contraction 
of the circular muscular fibers of the rectum. 

As stated on a previous page, organic stricture frequently follows 
ulcer of the rectum, and is especially apt to occur in the process of cica- 
trization after dysenteric ulcers and those of the tertiary stage of syphi- 
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lis. The accidents of parturition not infrequently tend to stricture, and 
this may account for the greater prevalence of this lesion in females 
than in males. 

Stricture of the rectum may be narrow or linear, or long and tortu- 
ows. The usual location is about two inches above the margin of the 
anus, although any part 
of the organ may be in- 

olved. The earlier symp- 
toms of this lesion are in- 
terference with the act of 
defecation, pain with the 
passage of feces, and the 
presence of blood or mu- 
cus in the discharges. In 
some instances the feces 
are tapelike, or are abnor- 
mally shaped, although 
this symptom may not be = Fie. 687.—Method of introducing the bulbous bougic in exploration 

: of the rectum. (After Bushe.) 

present when the stricture 

is high up, since the fecal matter, after it passes through the constric- 
tion, may assume the shape of the bowel below. If the constriction is 
situated within the first four inches of the bowel, its presence and cali- 
ber may be determined by digital exploration. When with difficulty 
reached by the finger, the patient should be directed to strain as if at 
stool, in order to force the obstruction nearer the anus. Beyond this 
limit the bulbous bougies or direct illumination and the sigmoid specu- 
lum must be relied upon. The bougies are of all sizes, each consisting 
of an oval bulb of hard rubber, attached to the end of a flexible whale- 
bone staff. In introducing them the patient should rest upon the back 
while the bougie, warmed and oiled, is guided up the bowel, upon the 
index finger of the left hand, which is carried its full length into the 
rectum (Fig. 687). If resistance is met with, only careful and gentle 
pressure should be exercised, for undue violence may drive the bulb 
through the wall of the gut. The inferior limit of the stricture is indi- 
cated by the first obstruction encountered. If the bulb can be carried 
through the constriction, the resistance ceases, but is again experienced 
when, wpon withdrawing it, the shoulder of the instrument catches at 
the upper limit of the obstruction. The lower border of the stricture is 
again indicated when all resistance ceases in withdrawing the bulb. 

Treatment.—The surgical treatment of stricture of the rectum may 
comprise dilatation or division of the cicatricial tissue or colostomy. 

The character of the obstruction and its location will determine the 
Means to be employed. When the stricture is linear, and is located 
Near the anus, relief may be obtained by dilatation. For this purpose 
the finger should be employed, and the operation repeated at necessary 
intervals until a sufficient opening is secured. If the cicatricial tissue 
is dense, and does not yield in the effort at dilatation, it should be in- 


cised to a slight depth at four or five points of its circumference, and 
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the finger again introduced. The incisions may be made with a probe- 
pointed bistoury, carried along the finger as a guide, or the anus and 
bowel may be stretched with the Sims rectal speculum up to the point 
of obstruction, and the knife introduced without a guide. If this pro- 
cedure is not successful, the only alternative is posterior linear rectoto- 
my. In performing this operation the patient is placed upon the back, 


with the anus at the edge of the table, and the legs drawn up and sepa- — 


rated. The parts below the obstruction are dilated with the speculum, 
A long, curved, sharp-pointed bistoury is carried through the stricture, 
keeping the cutting edge toward the posterior median line of the gut. 
As soon as the point is beyond the obstruction, but not more than four 
inches from the anus, it is carried through the wall of the bowel, which, 
with the stricture, is completely divided out through the anus. If the 
first incision does not permit the introduction of the first two fingers 
side by side, it should be made deeper. Hzeemorrhage is readily stopped 
by packing the wound and bowel with gauze, taking the precaution to 
insert a stiff rubber tube in the middle of the dressing to allow the 
escape of gas from the intestine. If any important vessel is divided, 
it may be secured with the forceps or by transfixation with a tenaculum. 
The dressing is allowed to remain in place for four or five days, and 
is not replaced after the bowels are moved unless bleeding should 
occur. Continence of feces is restored after from three to six weeks. 
No matter how thoroughly divided, the tendency is to recurrence, 
which necessitates interrupted dilatation at intervals of from three to six 
weeks during the life of the patient. It is usually not necessary to 
practice dilatation within the first six or eight weeks after the operation. 

When the stricture is situated more than four inches above the anus, 
rectotomy is not permissible on account of the proximity of the large 
hemorrhoidal vessels, the peritoneum, and pelvic fascia. Dilatation 
with the soft-rubber bougies (Fig. 688) may be tried, and, if this fails, a 
rectotomy may be done as high as the limit already given, which will 
allow the introduction of the hand to this point and the finger into the 


Fie. 688.—Soft-rubber rectal bougies (twelve sizes). : 


stricture. This may now be nicked with the bistoury, as above de- 
scribed, and digital or instrumental dilatation effected. Rectal bougies 
before being used should be made thoroughly flexible by immersion 1 
warm water. In their employment only a mild degree of force should 
be exercised, for fear of perforating the wall of the intestine. 

When all other measures fail, colostomy is the last resort. 
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Carcinoma.—Of the malignant new formations which are found in 
this organ, epithelioma is the most common, sci7vrhus and encephaloid 
cancer being next in order of frequency. The latter is comparatively 
rare. Cancer of the rectum occurs about equally in the sexes, and al- 
most always in the middle-aged and old, although in exceptional in- 
stances it has been observed before the age of twenty-five. 

Epithelioma begins in the mucous membrane, scirrhus and encepha- 
loid carcinoma in the submucous tissues. 

The former is slower in development and less apt to recur after re- 
moval. The most common location of cancer of the lower bowel is at 
the upper margin of the sphincter muscle. 

The prognosis is grave, the duration of life varying from one to two 
or three years, and in exceptional cases longer. Usually the earliest 
symptom of cancer of the rectum is pain with the act of defecation. If 
the disease is located at the margin of the anus, it can be recognized 
before there is any interference with the discharge of fecal matter. 
Later, heemorrhage is of frequent occurrence, although, as a rule, it is 
not profuse in character. After an evacuation of the contents of the 
bowel, the pain, though less intense, remains for some time. A sense 
of fullness or ‘‘ bearing down” is a marked feature of this disease in the 
majority of cases. 

Diagnosis.—If operative interference is to be undertaken, it is im- 
portant that an early diagnosis be made. Epithelioma, as has been 
said, begins in the mucous membrane, the cells of the new formation 
break down early, the ulcer being present in some instances before 
there is marked induration. On the other hand, induration and _ thick- 
ening are observed early in the history of scirrhus and encephaloid. 

Non-malignant stricture of the rectum is always preceded by a his- 
tory of chronic inflammation. To the touch, the cicatricial character of 
the tissue may be recognized by its firmness and sharp borders. It is 
not nodular, like cancer, nor is there a deep and wide infiltration of the 
surrounding tissues in simple stricture, which condition is common to 
scirrhus and encephaloid, and the later stages of epithelioma. In doubt- 
ful cases it will be advisable to remove a portion of the mass for micro- 
Scopical examination. 

The treatment of cancer of the rectum may be palliative or radical. 
The former looks to the prolongation of life and the alleviation of pain 
by the employment of careful dietetic and medicinal measures. The 
regular daily introduction of warm water will prevent the lodgment of 
fecal matter and secure the greatest possible immunity from irritation. 
The iodoform and cocaine suppositories will be found useful in alleviat- 
ing pain, and morphine may be employed if all other measures fail. As 
the disease progresses it will be found necessary to practice dilatation 
of the stricture at intervals which should be as far removed as possible, 
or partial or complete division may be required. 

Colostomy by Bodine’s method is essential in the palliative treatment 
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of carcinoma of the rectum. In forming the spur for a permanent arti- 
ficial anus by this method, in order to stiffen it the mesenteric attach- 
ment should be left between the two rows of sutures. The radical cure 
consists in the free excision of the bowel at a point well above the tissues 
involved in the neoplasm. Formerly the death rate after this operation 
was exceedingly heavy, but under improved methods the danger is 
materially lessened. The important question to be decided is whether 
the operation promises well for the complete cure of the patient. If the 
disease is limited to a small portion of the intestine, which condition 

prevails in cases seen early, the diagnosis may be confirmed by excision 

of a small portion under cocaine anzesthesia, for microscopic study ; or 

if the clinical signs point—as these do in most cases (Mathews)—to the 

development of a malignant growth, then excision should be undertaken 

at once, when it can be done with more safety to the patient and without 

the loss of enough bowel to interfere too seriously with the function of 

the alimentary canal. When the disease is within three inches of the 

anus, and there is no infiltration toward the bladder or the vaginal wall 

and uterus, the excision may be undertaken. Under other conditions 

the dissection between the walls of the vagina and the rectum is difficult, 

bloody, and not justified, from the fact that recurrence is practically 

certain within a short period. When so much of the bowel must be 

removed, together with the peri-rectal fat, that the upper end of the 

divided intestine can not be brought in contact with the lower segment 

or within a short distance of it, it may be necessary to close permanently © 
the anal aperture and rely upon the artificial anus in the groin for the 

discharge of ingested contents. When this is done, or when the disease 

is so far advanced that an extensive dissection is probable, the artificial 

anus should be made before the operation, giving the patient two or three 

weeks to recover. Diverting the fecal current at the sigmoid flexure 

gives the rectum a rest and, puts the parts in better condition for oper- 

ation. The following method is advised : 


Resection of the Rectum.—Operation of Prof. James P. Tuttle. 


The patient is prepared by the daily administration of calomel tritu- 
rates and saline laxatives for three or four days before the operation. 
Intestinal asepsis is essayed by the administration of naphthalin and 
salol, each grains ten to twenty three times a day, and, when stricture 
does not prevent it, high enemata of boric-acid solution are given twice 
daily. The parts are thoroughly shaved, all external antiseptic precau- 
tions taken, and, after the patient is anesthetized, the rectum is thor- 
oughly irrigated with 1-to-5,000 bichloride solution. When an artificial 
anus has been established by colostotomy prior to the operation, it will 
only be necessary to give a purgative the day before the operation, and 
salol and naphthalin need not be given. Irrigation with boric-acid solu- 
tion and the mercuric chloride is, however, indicated. The patient is 
placed on the left side in the Sims position, with a firm pillow under the 
hips, the legs being well flexed. An incision is made about half an inch 
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from the margin of the sacrum, beginning at a point opposite the third 
sacral foramen and extending down to the tip of the cocecyx. This inci- 
sion is on the right side of the sacrum and farther away from this bone, 
and in this way differs from the Kraske operation. The incision is car- 
ried through the sacro-coccygeal ligament into the cellular tissue behind 
the rectum. Bleeding is checked by pressure with gauze in the hands 
of an assistant. The rectum is now readily detached from the anterior 
wall of the sacrum with the fingers, and gauze is packed into the space 
thus made in order to arrest bleeding and to prevent wounding the gut 
when the bone is cut across. A transverse incision is now made over the 
upper limits of the first incision across the sacrum and thoroughly down 
to the bone. The sacrum is rapidly cut with the chisel, and the flap 
thus formed is turned downward toward the left side, giving full view of 
the pelvic cavity and affording ample room for all manipulations. At 
this period it will become necessary to clamp the middle and sometimes 
the lateral sacral artery, but all bleeding of the skin has generally 
ceased by pressure. The detachment of the coccyx from the insertion 
of the levator ani will allow the bony flap to fall back easily and out of 
the way. Gauze should now be laid over the cut end of the sacrum to 
prevent scratching of the surgeon’s hands or of the intestine as it is 
dragged downward. Careful examination is now made and the extent 
of the disease determined. If this clear exposition demonstrates that the 
infiltration is so widespread and extensive that the prognosis:-is exceed- 
ingly unfavorable, the operation may be abandoned and the parts re- 
stored to their original position with the minimum of harm. If the 
procedure is carried farther, the next step is to dissect up the areolar: 
tissue surrounding the rectum and, freeing all the attachments above 
the limits of the growth, drag it down to the point of proposed section. 
If the peritonzeum is to be opencd, it is better to cut the lateral folds 
with scissors. Where the meso-rectum interferes with bringing the bowel, 
down, a long-bladed clamp should be applied’ to it close to the sacrum, 
and it should then be cut as far away from the sacrum as possible in 
order to avoid wounding the superior hemorrhoidal artery. It is essen- 
tial to avoid wounding this artery, since gangrene is exceedingly apt to: 
follow if this supply is cut off. Having freed the rectum from its higher: 
attachments until it can be brought down to the point desired, the peri- 
toneal cavity should be well filled with iodoformized gauze or the open-. 
ing stitched with catgut. The gut should be clamped across or tied just 
below the point at which it is proposed to suture it. A second clamp. 
or ligature is placed below this and the intestines cut through between 
these two. Both ends of the gut should be cauterized with pure carbolic: 
acid in order to prevent infection from any septic matter which may 
exude, and then wrapped with iodoformized gauze in order to further 
protect the parts from infection. The lower segment should now be dis- 
sected out, and this can be done with almost no hemorrhage, as the- 
blood supply has been cut off by the clamp above. The middle and 
inferior heemorrhoidal arteries may bleed some, but this is usually insig- 
Nificant. If there is healthy tissue between the disease and the anus, it 
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is best to resect the diseased portion and make an end-to-end union. 
If this is not possible, the mucous membrane should be dissected from 
the margin of one side of the anus, and the end of the rectum which has 
been brought down invaginated into this opening and sutured to the 
surrounding skin. The external sphincter when it is left in sitw should 
be well dilated and even incised, in order to prevent.any obstruction to 
the free passage of fecal matter. Where it is impossible to preserve the 
sphincter we may be able to leave the levator ani, which may be of 
great value in the re-establishment of the fecal current. When the 
lower segment has been sutured to the level of the skin, the sutures are 
inserted at the margin of the posterior wound, in order to remove as far as 
possible any tension which may be exercised on the lower stitches. The 
clamp upon the meso-rectum is removed at the end of the operation and 
iodoformized gauze packed into the space in the hollow of the sacrum. 
The bone flap is restored to its position and maintained there by silk- 
worm-gut sutures passed through the skin and periosteum along the 
transverse incision. The rest of the wound is left unsutured, and the 
ends of the gauze, which walls off the peritonzeum and fills up the sacral 
space, are brought out at its lower angle. When it is impossible to 
bring the gut out and attach it to the lower segment, it may be 
sutured in the sacral wound, or, as advised by other operators, an in- 
cision may be made in the gluteus maximus muscles, directing the end 
of the gut through this and suturing it to the skin. In this way these 
muscular fibers are used in the effort at continence. 

Polypus.—Three distinct forms of polypi are found in the rectum, 
namely—the villous, mucous, and fibrous. 

The first of these is the most important, for, while essentially benign 
in the earlier stages of its development, it may, as a result of the irrita- 
tion to which it is subjected, become malignant. It is composed of 
newly-formed villi, which resemble the normal villi of the rectum. They 
are very vascular, and differ from the mucous or fibrous polypus not only 
in their minute structure, but in gross appearances and the character 
of their attachment to the mucous membrane. While these latter are 
pedunculated, often hanging by a narrow stem, the villous growth has a 
broad attachment frequently as thick as the tumor is long. 

The mucous or soft, and the fibrous or hard, polypus of the rectum 
does not differ in any essential particular from that already described 
in affections of the nasal cavities. In some instances the deeper portions 
of the tumor undergo cystic degeneration, forming the so-called cystic 
polypus. 

Polypi of the rectum may occur at any period of life, being com- 
paratively frequent in childhood. The most common location of these 
tumors is on the posterior wall of the bowel, just above the internal 
sphincter. The pedunculated variety in some instances protrude through 
the anus, causing violent tenesmus. When not removed these neo- 
plasms may break down, causing ulcer or fissure of the bowels, severe 
hemorrhage, or by their weight cause prolapse of the mucous mem- 
brane. 
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The diagnosis is readily made by inspection or digital exploration, 
after the rectum is thoroughly cleansed by an enema. The treatment 
consists in removal of the tumor by the forceps, scissors, or ligature. 

Villous papilloma, or ‘‘ villous tumor,” according to Mathews, is the 
rarest form of rectal neoplasm. ‘‘It is likely to be mistaken for poly- 
pus because it is pedunculated. In polypus the stem is round, in villous 
tumor broad.” The clinical feature of most importance is the frequent 
hemorrhage which occurs from rectal papilloma, caused by the passage 
of ingested matter. The treatment consists in the removal of the mass 
after a ligature has been thrown around it close to the pedicle. It is a 
wise precaution after removal to thoroughly touch the base of the tumor 
with the Paquelin cautery. There is very little danger of hemorrhage 
in such treatment. 

Neuralgia.—Pain, neuralgic in character, is occasionally felt in the 
rectum or about the anus. In some instances it is caused by displace- 
ment of the coccyz, the bone in the abnormal position pressing upon the 
fifth sacral or coccygeal nerve, or directly against the wall of the bowel. 
The diagnosis is readily made out by direct examination. The only 
means of cure is by removal of the displaced bone. 

The operation is performed as follows: The patient is placed upon 
the side and an incision is made in the median line, from the tip of the 
coccyx to about one inch above the sacro-coccygeal articulation. The 
tissues are first lifted directly from the dorsal aspect of*the bone, and 
then the anterior surface is exposed by beginning at the tip and keeping 
close to the smooth face of the coccyx. There is no danger of wounding 
the bowel if this precaution is taken. When the dissection is completed, 
the bone should be divided at the sacro-coccygeal junction with the cut- 
ting forceps or chisel. 

Idiopathic neuralgia of the rectum and anus may occur as in other 
portions of the body. Spasm of the sphincter is occasionally due to this 
cause, 

Prolapsus Recti.—Protrusion of the rectum may be complete or in- 
complete. In the incomplete variety the lining membrane of the bowel 
is alone protruded. The everted portion may include a narrow ring of 
the mucous membrane near the anus, or it may measure an inch or more | 
in width. In the complete prolapsus more or less of the entire thick- 
ness of the wall of the rectum is dragged downward and everted. The 
process commences usually near the anus, and in the complete form the 
fascia which attaches the rectum to the promontory of the sacrum is 
elongated, and the peritonzeum dragged down toward the anal aperture. 
In the pocket thus formed a loop of intestine may descend and become 
Strangulated. 

Prolapsus recti may occur at any period of life, although usually 
Met with in children. In a varying degree it exists as a complication 
in all cases of chronic hemorrhoids. It is frequently caused by frequent 
and prolonged straining at stool. A predisposing cause in adults is 
habitual constipation, with the overdistention of the bowel which is 
the result of this condition. In children, it is thought that the peculiar 
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shape of the sacrum, the curve of which is much less pronounced than 
in adults, renders this class of patients more liable to prolapsus. It is 
probable that indiscretions in diet, the lack of restraint, and the low, 
squatting posture too often permitted in children in the act of defecation, 
are more responsible for this accident than the straight position of the 
bowel. 

Diseases of the bladder and prostate, uterus and ovaries, pregnancy, 
or the presence of a tumor, are also to be considered as exciting causes 
of this lesion. Finally, the weak and infirm are more liable to be 
affected than the robust. ; 

When prolapsus occurs it is accompanied with a sense of distention, 
heaviness, and dragging down, which causes great pain and anxiety to 
the patient. In recent cases in which there is only an eversion of the 
mucous membrane, this will be seen projecting beyond the limit of the 
anus on one or both sides, or in severer cases including its entire cir- 
cumference. The prolapsed fold or ring is of a reddish-purple color, 
varying with the degree of strangulation, and is broken at intervals by 
furrows or depressions which, in the main, seem to radiate from the 
center of the protrusion. When complicated with hemorrhoids, these 
will be easily recognized by their shape and color, giving a swollen and 
nodulated appearance, which could not exist in simple eversion. In 
differentiating partial from complete prolapsus, the chief points are the 
thinness of the prolapsed ring in the partial form, and the radiating 
direction of the furrows. In.complete prolapse the mass is markedly 
thicker, more strangulated, and the folds of mucous membrane are more 
nearly circular in arrangement. 

Treatment.—In acute prolapsus the immediate indication is to relieve 
the strangulation and restore the prolapsed portion to its normal posi- 
tion. The removal of the cause or causes of the accident is next in 
importance. The first indication is met by placing the patient upon 
the left side, with the pelvis well elevated, the shoulders and head de- 
pressed, or in the knee-shoulder position, in either of which the return 
of the bowel is aided by gravity. The fingers of the operator and the 
protruded mass should now be well lubricated, and steady and gentle 
pressure exercised upon the tumor in the direction of the normal posi- 
tion of the bowel. In almost all cases this practice will succeed. When, 
on account of spasm of the sphincter, the strangulation is so great that 
gangrene is threatened and reduction impossible, an anesthetic should 
be administered and forcible dilatation effected by the thumbs of the 
operator, after which the mass will readily return within the anus. Once 
reduced, the greatest pains must be observed to prevent the repetition 
of the accident. Fecal accumulation and straining should be ‘prevented 
by the injection of cold water when there is a need or desire for an. 
evacuation, and by the use of the bedpan. In children it is essential 
that they should not be allowed to squat upon a low vessel, or place 
themselves in a constrained position at stool. The position assumed 
should be one where gravitation will not carry the intestines toward the 
anus. Lying upon the side, with the buttocks slightly projecting over 
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the edge of the bed or table, or defecating in the knee-elbow. position, 
should be insisted upon. Any condition which contributes to the cause 
of prolapse must be removed or palliated. When, despite all conserva- 
tive methods, the prolapse becomes chronic, growing progressively worse, 
operative interference becomes imperative. The preparation of the pa- 
tient is the same as for other operations about the rectum. After the 
narcosis is complete, the patient is placed in the lithotomy position, with 
the pelvis elevated to such an extent that the intestines will gravitate 
toward the diaphragm, the mass returned, and a large Sponge introduced 
well up into the bowel. The sphincter ani and rectum should now be 
widely dilated with the speculum until the walls of the bowel are brought 
clearly into view. The Paquelin cautery knife, heated to a light-red 
color, is carried into the bowel as high as the limit of the prolapsed 
portion, and drawn straight down the wall of the gut to the margins of 
the anus, burning its way through the mucous membrane. The depth 
of the furrow must be determined by the extent of the prolapse. If 
the entire thickness of the rectal wall is involved, as in complete pro- 
lapsus, the wound should extend well into the muscular layer. In par- 
tial prolapse it will suffice to go down to the muscle. From four to six 
incisions should be made at equal distances from each other. Partial 
divulsion of the sphincter should be made before or after the operation, 
in order to prevent spasm and to secure rest. A complete recovery will 
follow in the large majority of cases. If the Paquelin cautery can not 
be obtained, strong iron wire, or rod iron, may be used by heating in 
the ordinary furnace. The after-treatment is to keep the patient quiet 
with mild opium narcosis, and after five or six days to move the bowels 
with a cold-water enema, keeping the patient in the recumbent posture. 
The cure is effected by the formation of inflammatory adhesions between 
the mucous membrane and muscle, and between the outer wall of the 
rectum and the peri-rectal connective tissues and fasciw. The older 
operation of excising a V-shaped piece of the mucous membrane and 
afterward uniting the edges by sutures, is bloody and troublesome, and 
not to be compared to the procedure above given. 

In chronic prolapse, the most satisfactory procedure is the operation 
of Whitehead, carried out as if it were being done for hemorrhoids in- 
Stead of prolapse. It is well to bear in mind, as emphasized in the de- 
scription of this operation for hemorrhoids, the danger of cutting away 
too much of the mucous membrane. Whitehead’s operation is better 
adapted to chronic prolapse than any other procedure. 


H ©®MORRHOIDS. 


Hemorrhoids, or ‘‘ piles,” are vascular tumors or varicosities formed 
beneath the mucous membrane of the rectum and anus. They are 
divided anatomically into eaternal and internal hemorrhoids. Internal 
hemorrhoids are again divided into venous, arterio-venous, and capil 
lary hemorrhoids. 

The veins which are involved in hemorrhoids belong to two plexuses, 
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between which, ordinarily, there is not a free anastomosis. The inferior 
or external hemorrhoidal plexus is situated in the last portion of the 
rectum, within about one inch of the anus, and the blood from this part 
returns by way of the middle and inferior hemorrhoidal veins to the 
iliacs, and thence by the inferior cava to the heart. The superior or in- 
ternal plexus occupies the rectum above this point, and from this por- 
tion the blood returns by the portal system, passing through the liver, 

In their incipiency, evternal hemorrhoids are simple varicosities of 
the inferior plexus. Later, as a result of engorgement and repeated in- 
flammation, the walls become thickened from the presence of newly 
formed connective tissue, which, in the process of contraction peculiar 
to this product of inflammation, often causes obliteration of the vein 
within the tumor. The remains of these tumors are seen in almost all 
cases of chronic external hemorrhoids, where they appear as tags of 
thickened skin of variable size and shape, collected around the margin 
of the anus. 

Internal hemorrhoids of recent development are also varicosities of 
the internal or portal plexus, but when of long duration the tumors 
_ very frequently contain arterioles of considerable size. The mucous 
membrane of the deeper portions of the rectum is at times studded with 
small, raspberry-like elevations, which bleed profusely, are, found to 
contain a rich network of capillaries, and for this reason are termed 
capillary hemorrhoids. 

External Hemorrhoids—Acute and Chronic.—This form of tumor, 
commonly known as ‘‘dry piles,” is of frequent occurrence. Few indi- 
viduals live beyond the age of forty without being affected with this 
lesion. The chief cause is habitual constipation and the overdistention 
of the lower portion of the rectum in the act of defecation. Prolonged 
straining at stool, even without the discharge of fecal matter, will also 
aid in the development of piles. Gravitation by reason of the erect 
posture is also entitled to a consideration in the etiology of hemor- 
rhoids, since man is the only animal thus affected. Pressure upon the 
iliac veins or the inferior cava by the gravid uterus, or any form of 
tumor, will also aid in producing varicosities of the hzemorrhoidal veins 
as well as in those of the lower extremities. 

A patient who is suffering from an acute external hemorrhoidal tu- 
mor will usually give a history of constipation and straining at stool, 
with an unnatural sense of fullness and heaviness about the anus, and 
of considerable pain while the evacuation is taking place, for several 
days before the protrusion is noticed. Immediately after an evacuation 
a swelling is noticed just outside of the anus which is painful to the 
touch, and which can not be pushed into the bowel. Upon inspection, 
a recent external hemorrhoidal tumor usually appears tense and glis- 
tening on the surface, and red or reddish blue in color. It is partly 
within and partly outside of the anus. There may be a single swell- 
ing, which is spherical in shape, or it may be crescentic, occupying half 
of the anal margin. If not observed until after several days have 
elapsed, and when the tension or partial strangulation has not been re- 
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lieved, ulceration may have occurred, with inflammation and induration 
of the tissues near the base of the tumor. In other instances which do 
not come under the observation of a physician, the patient goes to bed, 
pushes the tumor within the anus, the symptoms disappear within a day 
or two, to recur again and again under the same conditions, 

Chronic external hemorrhoids differ from the acute form just de- 
scribed in the following particulars: They are brown or bluish in color, 
are not tense or painful, are loose and flabby, and have a thickened, 
leathery feel when pinched between the fingers. 

Treatment.—This may be palliative or curative. Tension in the tu- 
mors may be lessened by placing the patient in the knee-shoulder position 
and making gentle pressure upon the mass until it slips within the anus. 
The cure of acute external hemorrhoids, however, is so simple that it is 
rarely advisable to delay operation. There are rarely more than two or 
three of these masses, and by injecting directly into each one two to five 
minims of a 2-per-cent cocaine solution, all sensation is lost as the tumor 
is incised with a sharp-pointed curved bistoury, carried through its base, 
splitting it and turning out the clot, and inserting a little film of boric 
cotton or sterile gauze to arrest bleeding. The wound heals in the course 
of a week and the hemorrhoids do not recur. In the case of chronic 
external hemorrhoids with prolapsus ani, the operation of Whitehead 
is indicated. Old withered-up external hemorrhoids may be easily 
removed by grasping the tumor with a pair of mouse-tooth forceps, and 
cutting it off with scissors. Cocaine anzesthesia may be employed if 
deemed necessary. 

Internal Hamorrhoids.—Constipation, overdistention of the rectum, 
and prolonged straining at stool must also be considered as among the 
principal causes of internal piles. In addition to these, any disease of 
the liver which causes a retardation of the return of blood through the 
portal circulation will aid in producing internal hemorrhoids. 

Pressure upon the portal vein, or upon the inferior mesenteric vein, 
whether dune to an overloaded condition of the alimentary canal or a 
tumor, will produce the same effect. 

Symptoms.—Internal piles, as a rule, cause little or no pain or an- 
noyance until they are sufficiently developed to be caught in the grip 
of the sphincter, or are protruded through the anus. Previous to their 
descent, however, a variable amount of bleeding has usually occurred, 
often enough to attract the attention and excite the alarm of the patient. 
This is especially true of the arterio-venous and capillary tumor, although 
the venous tumor not infrequently gives rise to considerable hemorrhage. 

Upon digital examination the presence of the hemorrhoids may be 
easily recognized, and ocular demonstration may be made by the care- 
ful dilatation of the sphincter with the Sims rectal speculum. Ifa free 
enema of warm water be administered, the tumors will usually protrude 
with the discharge of the water if the patient is placed in the squatting 
posture, and is directed to make a strong expulsive effort. 

Treatment.— Internal heemorrhoids may be cured by the ligature or 
the clamp and cautery. Whitehead’s operation is rarely applicable to 
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this form of venous tumor. Capillary hemorrhoids should be treated by 
the direct application of the Paquelin cautery. Patients suffer less pain 
and may be cured more quickly by means of the clamp and cautery than 
by the ligature, and this method should be selected when possible. It 
is, however, not so safe an operation when the tumors are large and vas- 
cular and protrude from the anus. It is more applicable to the small 
tumors than the ligature. Post-operative hemorrhage after the cautery 
is rather more frequent than after the ligature. The insertion of the 
rectal tube to be described with the operative procedure tends to prevent 
any dangerous hemorrhage. 

Operation by the Ligature.—The preparation of the patient is the 
same as in other operations about the rectum. When fully anesthe- 
tized, the lithotomy position should be preferred, or, if help is scarce, or 
the convenience of the operator is better suited, the patient may be 
placed upon the left side, with the left arm behind the body and the 
thighs and legs flexed. 

The first step is the dilatation of the sphincter, which is accomplished 
by introducing the thumbs or first and second fingers of each hand and 
stretching the muscle in all directions, until relaxation is complete. This 
should not be too rapidly effected, for fear of tearing the fibers. A soft 
sponge secured by a strong silk thread is carried into the rectum above 
the piles, in order to prevent the descent of fecal matter; or a Barnes’s 
dilator, as recommended by Dr. Willis P. King, may be introduced and 
then filled with water. The bowel should then be irrigated with 1-to- 
5,000 sublimate solution. 

Seated in front of the patient, the operator—presuming that the 
tumors are present in the entire anal cireumference—introduces one or 
two fingers of his left hand and by pressure with the palmar surface of 
the fingers from above downward, brings the mucous membrane, which 
lines the heemorrhoidal tumors and these tumors well down to the mar- 
gin of the anus. 

With the sphincter well dilated and the hemorrhoids plainly in view, 
the tumor may be grasped with mouse-tooth forceps and the mucous 
membrane covering the hemorrhoid snipped with scissors near the level 
of the bowel wall. This should be stripped off, taking care not to cut 
the vessels which form the vascular mass; and when the mucous mem- 
brane is dissected from the pedicle, a strong silk ligature may be thrown 
around and the tumor cut away. Should the pedicle be broader than half 
an inch it should be transfixed and tied with the double (crossed) ligature. 
It is not necessary to close the opening in the mucous membrane. Should 
the vessels be prematurely cut with the scissors, they can be grasped with 
mouse-tooth artery forceps, or a suture may be inserted by means of a 
curved needle and tied. At times a large-sized Sims vaginal speculum, 
two or three inches in diameter, will be found an excellent instrument to 
expose the tumors after complete dilatation of the sphincter ani. The 
method just given is applied to each tumor in succession until all are 
divided. Another method is to transfix without dividing the mucous 
membrane and tie off the tumor at the level of the lining membrane of 
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the rectum with a double silk thread. It is always advisable to see that 
they are interlocked before they are tied. The threads may be disasso- 
ciated by traction on the ends and then interlocked by carrying on one 
side of the tumor one thread two turns over the other. After tying, the 
tumor is cut off near the ligature, a thorough irrigation made, and the 
rectal sponge withdrawn. A stiff-rubber tube, about a quarter of an | 
inch in diameter and four inches long, should now be well wrapped with 
jodoformized gauze until it has a gross diameter of about three quarters 
of an inch; this is lubricated with vaseline and introduced into the anus 
for three inches and held in place by a pad of gauze and a T-bandage. 
The function of this padded tube is to prevent oozing from the bowel 
should one of the ligatures slip, or should the wounds of the Paquelin 
cautery be stretched open by the removal of the sponge. It also pre- 
vents the accumulation of gas, which would cause spasmodic action of 
the sphincter muscle. It is advisable to give a hypodermic of morphine 
as' the operation is being completed, as pain is present in practically all 
cases. Calomel triturates should be given within six hours after the 
operation, usually one or two grains. In this way the bowels are moved 
on the second day after the operation, and every day thereafter by 
calomel triturates or saline laxatives. It is not good practice to bind up 
the patient’s bowels for five or six days or a week after the operation, 
for great pain and annoyance are caused when fully formed or hard 
fecal matter is forced through the bowel. The tube comes away with 
the first action of the bowels and is not replaced. 

Excision of the Hamorrhoidal Varicosities, together with a Circle of 
the Terminal Mucous Membrane of the Rectum— Whitehead’s Opera- 
tion.—The preparation of the patient and position on the table are the 
same as just given. 

The sphincters are thoroughly paralyzed by digital stretching, so that 
they have no grip, and permit the hemorrhoids and any prolapse there 
may be to descend without the slightest impediment. 

By the use of scissors and dissecting forceps the mucous membrane is 
divided at its junction with the skin round the entire circumference of 
the bowel, every irregularity of the skin being carefully followed. 

The external and the commencement of the internal sphincters are 


Fra. 689.—Smith’s hemorrhoidal clamp (ivory-plated). 


then exposed by rapid dissection, and the mucous membrane and 
attached hemorrhoids thus separated from the submucous bed on which 
they rested, are pulled bodily down, any undivided points of resistance 
being snipped across, and the hemorrhoids brought below the margin of 
the anus. 
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The mucous membrane above the hemorrhoids is now divided trans- 
versely in successive stages, cutting about one fourth of an inch at a 
time, inserting a suture of strong catgut before the division is made. 
The sutures should be tied at once, and this repeated in the entire eir- 
cumference of the anus. It is important that the sutures should be so 
closely applied that the mucous membrane and skin are absolutely in 
apposition throughout the entire circumference. It is more important 
that too much of the lining membrane be not sacrificed. Whitehead 
advises torsion to all bleeding points, but catgut ligatures are more relia- 
ble. If the operator keeps close to the external sphincter and works 
with the blunt-pointed scissors there will be very little bleeding. The 
dressing is the same as just given for the application of the ligature. 

The operation with the clamp and cautery is performed as follows: 
After stretching the sphincter, the tumor is drawn out and grasped at its 
base between the jaws of the clamp (Fig. 689), and the blades closed by _ 
tightening the screw in the handles until the hemorrhoid is strangu- 
lated. It.isadvised to grasp the hemorrhoids in such a manner that the 
instrument points directly up the bowel. With the scissors the mass is 
cut away about one fourth of an inch external to the clamp, and the cut 
surface thoroughly cauterized with the Paquelin or the actual cautery. 
The ivory plates upon the jaws of the clamp protect the mucous mem- 
brane of the bowel from being burned. When this is done, the blades 
should be slowly separated, and, if any oozing is seen, the bleeding point 
should be again touched with the cautery. The after-treatment is the 
same as for the preceding operation. 

In capillary hemorrhoids the chief symptom is hemorrhage. The 
bleeding occurs with and after each stool, or may follow violent exercise 
or straining. If the finger is carried into the bowel, no tumors are felt, 
and there is usually no tenesmus. If the speculum is employed, the 
mucous membrane will be seen to be studded with bleeding points or 
tufts projecting a slight distance from the normal level of the lining 
membrane of the rectum. They are red, not unlike small raspberries 
in appearance, and bleed profusely at the slightest provocation. They 
are really new formations or chronic granulation tissue, rich in capillary 
loops. 

The treatment consists in dilatation of the anus and rectum with the 
speculum, and in touching the bleeding points with the Paquelin cau- 
tery until all bleeding ceases. If the cautery is not at hand, pure nitric 
acid should be applied. 


CHAPTER XXVI. 
GENITO-URINARY ORGANS.—KIDNEYS. 


Wounds.—Rupture of the kidney may occur not only directly from 
a penetrating wound, but from a blow without penetration inflicted over 
this organ, and indirectly as from a fall from a height, striking on a 
remote part of the body as the buttocks or feet. The immediate symp- 
tom is hemorrhage, which is proportionate to the extent of the injury 
and especially to the location of the wound in the kidney. If only a 
limited area of the cortex is torn, the bleeding may not be dangerous, 
but where the larger vessels near the hilum are involved, alarming 
hemorrhage may occur, while shock, vomiting, pallor, cold perspira- 
tion, rapid and weak pulse, are present in the majority of such cases. 
Pain is severe at times and is felt not only in the region of the organ, 
but is transmitted in the direction of the ureters into the bladder, pro- 
ducing tenesmus, extending down the leg, and in males to the testicle, 
of that side which is generally retracted toward the external ring. 
Extravasation of urine takes place, and when the capsule is torn it may 
find its way either through a posterior rupture into the loose areolar 
tissue of the retroperitoneal space, or, in cases of anterior rupture of 
the capsule, it may escape into the peritoneal cavity. Heemorrhage 
occurs also into the uriniferous tubules and pelvis of the kidney, gravi- 
tating along the ureters into the bladder, where it may be in evidence 
in the discharged urine. At times blood clots form either in the ureters 
or in the pelvis of the kidney, preventing the urine from flowing into 
the bladder and producing what may be mistaken for partial suppres- 
sion of urine, the urine from this kidney being discharged either into 
the retroperitoneal space or through an external wound, if such exists. 
There may be, however, as a result of injury and the consequent shock, 
a partial suppression of urine without regard to the occlusion of the 
ureter on one side. The more remote symptoms of rupture of the kid- 
ney, which are met with usually from twelve to twenty-four hours after 
the injury, are increased localized tenderness, distention or swelling in 
the lumbar region, and exacerbations of temperature, with or without 
rigors or chills, due to septic infection either from urine which is not 
sterile or through the external opening. 

Treatment.—The immediate indication is the arrest of heemorrhage, 
and when the conditions are alarming this should be done by immedi- 
ate incision over the known location of the organ, and the hemorrhage 
controlled either by packing with sterile gauze when the cortical sub- 


stance alone is involved, or by direct suture with sterile catgut through 
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the cortical substance when the location of the rupture and the charae- 
ter of the hemorrhage will require. When the larger vessels near the 
hilum are involved, direct ligature at the bleeding point is advisable, or, 
in cases of great depletion, where valuable time would be sacrificed in 
the effort to find the bleeding points, a temporary ligature en masse to 
the pedicle of this organ will be justifiable. In counteracting the danger- 
ous effects of such hemorrhage, the immediate injection of a hot saline 
solution is of inestimable value. When septic infection has occurred, 
as will be determined by the symptoms just given, careful exploration 
with an aspirating needle, under cocaine anesthesia, should be made at 
the point of selection (usually that of greatest tenderness), and if pus is 
discovered, an incision should be made, the pus evacuated, and the 
wound irrigated with mercuric-chloride solution (1-to-10,000) and drained 
with a rubber tube or iodoformized gauze wick. Even when pus can 
not be discovered by the aspirating needle, incision is indicated if 
there are pronounced symptoms of sepsis. The kidney may be easily 
reached by a perpendicular incision extending from an inch above the 
level of the last rib three or four inches downward parallel with the 
spines of the lumbar vertebrze and from three to three and a half inches 
from these spines. It is located just in front of the outer border of the 
quadratus lumborum muscle, its lower extremity reaching nearly to the 
umbilicus. Should the organ be practically destroyed as the result of 
injury, free drainage will secure safety, and some time should elapse— 
usually six weeks to three months—before removal of the disintegrated 
organ should be undertaken, in order to enable the remaining kidney to 
become accustomed to its increased function. 

The kidney is often the seat of morbid changes, which occur partly 
from internal violence (calculus), or structural changes, which may at 
times demand surgical interference. Pyelitis, pyonephrosis, hydro- 
nephrosis, nephrolithiasis, tuberculosis, gumma, and certain new for- 
mations, as cysts, carcinoma, sarcoma, rhabdomyoma, adenoma, and 
angioma are among the chief diseases of a surgical nature. 


PYELITIS, PYELONEPHRITIS, AND HyDRONEPHROSIS. 


Pyelitis, an inflammation of the pelvis and calices of the kidney, is of 
frequent occurrence. When the substance of the kidney becomes in- 
volved it is known as pyelonephritis. In extreme cases the whole kid- 
ney may be converted into an immense abscess, divided and subdivided 
by trabecule, but limited by the original distended capsule. Inflam- 
mation of the renal pelvis, uncomplicated with-any other lesion of the 
urinary apparatus, rarely develops symptoms appreciable to the patient 
or surgeon. When it assumes surgical proportions it is usually second- 
ary to a pathological condition somewhere in the genito-urinary tract. 
A frequent cause is nephrolithiasis. A stone or calculus lodged in the 
pelvis induces inflammation by its presence or by obstruction of the 
ureter, and causes a distention of the pelvis with urine (hydronephro- 
sis), or when pus is present with the retained urine (hydro-pyonephro- 
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sis). Or the disease may be due to an ascending inflammation, ureter- 
itis, cystitis, or urethritis, or to an obstruction to the outflow of urine, 
caused by an enlarged prostate or tumor or urethral stricture, with over- 
distention of the bladder and ureters and renal pelvis, ultimately de- 
stroying the substance of the kidney. 

The disease is usually bilateral unless caused by renal calculus or 
stricture of the ureter on one side. Another frequent cause of pyelitis 
and pyelonephritis is tuberculosis, which is often secondary to a tubercu- 
lar focus in the lungs or elsewhere. The prolonged use of blennorrhetics— 
cantharides, turpentine, cubebs, etc.—improperly employed in the treat- 
ment of gonorrhoea, may cause an active congestion of the kidney, from 
which pyelitis or pyelonephritis results. The pregnant uterus, or uterus 
enlarged from other causes, may, by pressure upon the ureters, cause pye- 
litis. In rare instances violence from without may be a cause, and the’ 
disease may also result from a suppurative inflammation surrounding the 
kidney (perinephritis). Certain systemic infectious diseases, such as 
scarlet fever, diphtheria, osteomyelitis, etc., are associated with pyelitis 
and pyelonephritis. In these cases, however, the inflammation rarely 
proceeds to recognizable pus formation, and its presence is overshadowed 
by the gravity of the primary disease. 

Direct extension of an acute gonorrhceal inflammation of the kidney, 
as given by Keyes, is not, as a rule, associated with appreciable renal 
symptoms. 

Diagnosis.—Pyelitis and pyelonephritis are nearly always associated 
with symptoms of cystitis. A chill occurring during the course of a 
cystitis suggests pyelitis. The history of an antecedent attack of renal 
colic, a dull pain in the loin radiating down the course of the ureter and 
inner side of the thigh, with retraction of the testicle on that side, are 
strong evidence of the presence of this disease. In long-standing pye- 
lonephritis a tumor may be made out by deep palpation. Tubercular 
pyelitis may be suggested by the presence of tubercular disease else- 
where. Careful examination of the urine is the most important step in 
diagnosis. The sudden disappearance of the pain, decline in tempera- 
ture, and symptoms of sepsis, with an exaggerated quantity of pus in 
the urine, should confirm the diagnosis. These cases of explosive pye- 
lonephritis are not uncommon. The reaction of the urine to litmus 
paper is of importance. In pyelitis the urine is excessively acid, re- 
maining so for several days upon standing, with a greenish, oily deposit 
of pus and débris, while in severe cystitis, without involvement of the 
kidney, the urine is neutral or even alkaline from ammoniacal decom- 
position. Under the microscope, pus, mucus, occasionally hyaline and 
granular casts, blood corpuscles, and epithelial cells, peculiar to the 
renal pelvis, are found. In the diagnosis of this disease the cystoscope 
may be used with advantage to determine if it be unilateral or bilateral. 
The bladder should be thoroughly washed out with warm boric-acid 
Solution to free it from all pus and mucus, then, with about half a 
pint of this solution in the bladder, the cystoscope should be carefully 


introduced through the urethra and inverted, holding the mirror well 
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above the floor of the trigonum, the electric light turned on, and search 
made for the urethral outlet. The boiling up of pus, mucus, and shreds 
from the ureter which leads down from the diseased kidney can read- 
ily be seen. A ready means of diagnosis is to wash the bladder out 
thoroughly, and after fifteen or twenty minutes to collect the urine 
by the introduction of a clean Nélaton catheter. If the pus is abun- 
dant and evenly mixed with the urine, it undoubtedly comes from the 
kidney. , 

Treatment.—When pyelonephritis exists exploration and drainage 
are indicated with removal of the kidney, if the condition demands it. 
As a rule, however, it is safer to delay the nephrectomy until several 
months of drainage in order not only to build up the condition of the 

patient by the arrest of septic absorption, but to accustom the opposite 
" organ gradually to the additional labor placed upon it. In milder cases 
the treatment of the disease is usually the treatment of the cause, The 
cystitis should be treated by rest in bed, warm fomentations over the 
bladder and kidney to relieve pain, diluent drinks, and the administra- 
tion of salol, oil of wintergreen, or other sterilizing diuretics internally ; 
occasionally irrigation of the bladder with warm boric-acid solution is 
of advantage. 

Urethral strictures should be divided, obstructing tumors removed, 
or the bladder drained above the pubes; stone in the ureter or kidney 
pelvis, if made out, should be removed by direct incision. Tuberculosis 
of the kidney, if unilateral, can not be cured other than by nephrectomy. 
In the female benefit may be derived from direct irrigation of the pelvis of 
the kidney through the ureter. The method first practiced by Pawlik, 
of Prague, and perfected and popularized in America by Kelly, of Balti- 
more, deserves careful consideration, and is given in the article on the 
ureters. 

Hydronephrosis.— Hydronephrosis, the gradual distention of the 
pelvis of the kidney caused by an accumulation of the urine from an 
obstruction to its outflow, is usually attended by more or less atrophy of 
renal substance. It sometimes reaches enormous dimensions, and again 
may be so small as to escape observation. The condition is always a 
primary stage of pyelonephritis. Chronic hydronephrosis nearly always 
results in a suppurative inflammation. It is either a congenital or an ac- 
quired lesion. When congenital, it is the result of partial or complete 
occlusion of the ureter or urethra. When acquired, it is the result of an 
impacted calculus in the ureter, or stricture of this tube, pressure of pel- 
vic tumors, growths in the bladder encroaching upon the urethral or 
ureteral outlet, flexion of the ureter due to movable kidney, enlarged 
prostate in old men, and urethral strictures. 

The diagnosis is quite difficult unless the swelling is sufficiently large 
to attract the attention by its size or to cause symptoms of compression 
of the abdominal organs. In most cases where the obstruction is not 
permanent but recurs at intervals, the disappearance of the swelling with 
the discharge of an extraordinary quantity of urine is a positive symptom 
of hydronephrosis. Pain may be absent or excruciating in character. 
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Pressure of the tumor upon the overlying colon may give rise to disturb- 
ance in this tube. Ureemia is at times present and of serious character 
when the disease is bilateral. A positive diagnosis can be made with 
safety by exploratory puncture with an aspirating needle. The disease 
may coexist with a hydatid or an ovarian cyst, or cyst of other organs in 
the region of the kidney, such as the pancreas or spleen, or with abdomi- 
nalascites. In the latter, however, the level of the fluid changes with the 
different positions assumed, and the history of an antecedent liver trouble 
almost always precedes ascites. Hydatid vesicles are found in the urine 
or obtained by exploratory puncture, and enable us to diagnose this 
eyst, which is rarely bilateral, while hydronephrosis is frequently so. 
C ysts of the spleen and pancreas are rare, and the early history of their 
origin will point away from the kidney. 

In the treatment of hydronephrosis, attention should be directed to 
prophylaxis. The diagnosis of nephrolithiasis, enlarged prostate, or 
urethral stricture should demand the surgeon’s attention before hydro- 
nephrosis results. In the majority of cases, with moderate tumefaction, 
operative measures are not indicated. Symptoms of uremia call for 
warm baths, diaphoretics, and purgatives, in the effort to eliminate by 
the skin and bowels the necessary quantity of urea. When large enough 
to interfere with the comfort of the patient, or when well-marked sepsis 
supervenes, the fluid should be evacuated. If suppuration has resulted 
in the sac, preference should be given to free incision. The wall of the 
cyst may be stitched to the abdominal wound, or if urgent symptoms be 
not present, the dissection may be carried down to the cyst capsule and 
the wound packed with sterilized gauze for a day or two, until adhesions 
have taken place, after which the contents should be evacuated. In 
milder cases a sterile aspirator needle should be introduced at the most 
prominent part of the obstruction near the last rib, and the contents 
removed. Injections of iodine, carbolic acid, and other irritating sub- 
stances should not be practiced. Impacted calculus demands removal. 
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The most frequent condition of nephrolithiasis is where the urinary 
salts are precipitated in crystalline form within the kidney tubules, pel- 
vis, or other portion of the urinary tract. A gouty or rheumatic diathe- 
sis predisposes to gravel. A renal stone is formed by these small urinary 
crystals aggregating around a nucleus of epithelium, mucus, blood-clot, 
or other organic substance. Although chiefly composed of uric acid. in 
various combinations, or oxalic acid in combination with lime, these cal- 
culi may be as variable in composition as those to be considered in con- 
hection with diseases of the bladder. According to analyses made by 
Taylor of the calculi in the Hunterian Museum, those occurring in chil- 
dren are chiefly muriate of ammonia; in adult life, uric acid; and after 
forty years of age, oxalate of lime. They may be found in the substance 
of the kidney, in the pelvis, or projecting from one into the other; more 
frequently, however, they are met with in the pelvis of the kidney. A 
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kidney stone may be single, in size varying from small particles of sand 
to several ounces in weight ; or there may be several hundred small ones 
of irregular size, round and smooth by mutual friction. 

The symptoms are variable. Unless severe pyelitis supervenes, or me- 
chanical obstruction to the outflow of urine from the pelvis by impac- 
tion in the ureter is evident, the patient’s attention may not be attracted 
to the kidney. If, however, sudden occlusion of the ureter ensues, it 
produces symptoms of great distress. If the stone is small and smooth, 
it may find its way into the bladder without much pain ; but when large 
enough to distend the ureter, or rough, pain is extreme. It may be con- 
stant or spasmodic, and is usually referred to the neighborhood of the 
impaction. In males the testicle of the affected side is drawn up toward 
the external ring, and the pain may radiate down the thigh and leg. 
Vomiting may be present. The duration of the attack varies from a few 
hours to days. When the stone escapes into the bladder the relief is as 
sudden as the attack. In some instances, however, it becomes hopelessly 
impacted. The presence of blood in the urine is important in connection 
with the pain, especially so when it is increased by exercise and dimin- 
ished after rest in bed. The microscope may also show epithelial cells 
characteristic of the renal pelvis. The discovery of small calculi that 

have passed with the urine confirms the diagnosis. 

Treatment.—In patients known to have the uric-acid diathesis, or 
- when the characteristic brick-dust deposit is in the urine, the kidneys 
should be flooded by administering large quantities of alkaline water, 
and by sterilization of the urine with salol and gaultheria, as heretofore 
given; such patients should be advised to live on a low diet, largely 
vegetable, to abstain from alcoholic liquors, and to take plenty of out- 
door exercise. The urine should be examined occasionally, and if found 
very acid, thirty grains of citrate of potassium in a large tumbler of 
water should be given three times a day. When the paroxysms of pain, 
due to the passage of the stone through the ureter, occur, morphine or 
chloroform should be used to allay the extreme suffering. A hot bath 
and fomentations may be used with benefit. In extreme cases and when 
the stone is known to have become impacted, exploratory operation 
should be done and the stone carefully removed. Should the kidney be 
entirely destroyed by the presence of a large number of stones or by 
pyelonephritis and the disease be confined to one kidney, the question 
of nephrectomy may be entertained. If a portion of the kidney is still 
capable of excreting urine, it‘is advisable to pack the wound and allow 
it to heal by granulation. If the stone be not found in the renal sub- 
stance or pelvis, the whole length of the ureter must be palpated. The 
operations of nephrotomy and ureterotomy are described on another 
page. 

Cysts of the Kidney.—Cystic tumors are occasionally encountered in 
the kidney. They are caused by an obstruction along the course of the 
uriniferous tubules, causing a dilatation or cyst formation from retention 
of the urine, are usually small, and may be single or multiple. The con- 
clomerate variety is a true cystic degeneration of the kidney, and is rare. 
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Both kidneys are usually involved, and for this reason the prognosis is 
grave. The degeneration continues with the formation of cysts, until in 
course of time all trace of kidney substance disappears. When bilateral, 
surgical treatment is not called for. Hydatid cysts, due to the lodgment 
of the ova of the Tenia echinococcus, are met with occasionally in the 
kidney. The tumor may become so large as to be mistaken for an ova- 
rian cyst. Pressure symptoms on the contiguous viscera or distinct 
bulging in the region of the affected organs will probably be the only 
indication of its presence. A differential diagnosis between these renal 
cysts may be made by aspiration. The fluid from a hydronephrosis 
would be urine; that from a simple or conglomerate cyst, albuminons ; 
while fluid from a hydatid would contain the characteristic hooklets. 
It isa safe rule in practice, when a tumor of the kidney becomes large 
enough to be appreciated by palpation and inspection, and should prove 
to be cystic in character, to evacuate the contents. This may be done 
by aspiration or, better, by an incision into the cyst, stitching the cyst 
wall to the edges of the wound. 

Solid Tumors of the Kidney.—Of the solid tumors which affect the 
kidney, sarcoma is the most frequent ; it occurs chiefly in the young, 
and is occasionally congenital. Carcinoma of the kidney usually assumes 
the (so-called) encephaloid form, less frequently the melanotic. A rare 
form of tumor known as rhabdomyoma or myosarcoma sometimes occurs 
in this organ. In the differentiation between sarcoma and carcinoma of 
the kidney the only guide is the age of the patient, for, as just said, 
sarcoma occurs almost always in the young, and carcinoma rarely before 
the thirtieth year of life. The presence of a tumor solid in character in 
the region of the kidney, with symptoms of pressure upon the ureter, 
renal vein, or ascending vena cava, and displacement of the mass down- 
ward in the direction of the navel, would indicate the presence of a solid 
neoplasm. Pressure upon the spermatic vein in the male may produce 
varicocele. Exploration with a view to extirpation is the only way to 
confirm the diagnosis as soon as a solid neoplasm is recognized. In the 
removal of large sarcomata in children, and, in fact, in all operations 
upon large vascular tumors of the body, the Trendelenburg posture is 
preferable, since the gravitation of the blood to the chest and to the 
upper extremity lessens the danger of hemorrhage. In some of these 
cases a long transverse incision from the middle line to the quadratus 
lumborum, combined with the perpendicular lumbar incision, is essential 
to the safe removal of renal neoplasms. 

Fibroma of the kidney has been met with in few instances, and, while 
not a malignant growth, it should be removed, since it produces great 
discomfort by displacing the organ. 

Movable and Floating Kidney.—The kidney may be displaced di- 
rectly by a blow over the seat of this organ, or éndirectly by a fall from 
a height, the individual striking upon the feet, stretching or rupturing 
the fascial attachments. It may also be displaced by tight lacing in 
women, especially on the right side, where expansion of the chest is 
interfered with and the liver forced downward upon the kidney in the 
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inspiration act. It may also be displaced, as just said, by increased 
weight due to hydronephrosis and the development of tumors in con- 
nection with it. Rapid absorption of the perirenal fat—as in pregnaney 
or in disease—adds to the tendency of this organ to gravitate from its 
normal position. Displacement of the kidney may also be congenital. 
In a case which came under my observation the kidney was found in 
the pelvis. 

A kidney is said to be ‘‘ floating” when it has descended so far that 
it has pushed the peritoneum ahead of it and is encapsulated in the 
peritonzeum, in the same manner as the testicle in its descent. It is 
‘“movable ” when it is displaced but not encapsulated by peritoneum. 

Diagnosis.—A thickened and enlarged gall bladder, a tumor of the 
colon, or mesentery, or omentum, should be carefully excluded. In one 
instance a lobular prolongation of the right lobe of the liver, in shape not 
unlike the kidney, was mistaken by me for a floating kidney—which 
organ was found in its proper place. Opening into the peritoneal cavity, 
the tumor was found to be a projection from the liver with the gall 
bladder attached. It was connected with the liver by a well-defined 
isthmus about two inches wide and one fourth of an inch in thicktiess, 
The presence of a tumor in the lower portion of the hypochondriac or in 
the lumbar region, in shape conforming to that of the kidney, reducible 
in the direction of the normal position of this organ, and disappearing 
by gravitation in the same direction when the pelvis is well elevated, are 
physical signs which point decidedly to a misplaced kidney. 

Bimanual palpation will aid in the diagnosis. It can be best recog- 
nized with the patient in a semi-reclining position, with the abdominal 
muscles entirely relaxed. Certain symptoms, such as renal colic, due to 
overlapping or doubling of the ureter and its temporary occlusion, or 
a dragging, peculiar, and sickening sensation which accompanies this 
lesion, should be of value in arriving at a correct diagnosis 

The treatment of this condition is surgical in all cases in which the 
condition of the patient will justify operative interference. The method 
practiced by Prof. George Ben Johnston, of Richmond, Va., has yielded 
in his hands very satisfactory results, and is to be preferred. He em- 
ploys the lumbar incision to expose the organ, the fatty capsule of which 
is peeled off; the capsule proper is then incised for two or three inches 
of its length, reflected on either side of the incision for one fourth of an 
inch, and these reflected edges are stitched to the muscles. and deep 
fascia by two rows of sutures, preferably kangaroo tendon or strong eat- 
gut. In making the incision, the patient should be on the side—the right 
side in operation upon the left kidney, and vice versa. It should begin 
a little above the last rib and extend well down to the crest of the ilium, 
along the outer edge of the quadratus lumborum muscle just where this 
is in contact with the aponeuroses of the abdominal muscles, about three 
to three and a half inches from the vertebral spines. Some of the lumbar 
vessels are usually divided and should be secured at once. By strong 
retraction the retroperitoneal space is readily found. Should the perito- 
num by accident be opened, it should be stitched up at once with 
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catgut. In some instances where the space between the ribs and the 
iliac crest is unusually limited, a transverse incision may be added, 
and this should be freely made, keeping just below the level of the 
twelfth rib. It is usually advisable not to close these wounds, but to 
pack with iodoform gauze after partial closure by sutures. The same 
incision is sufficient for all cases of exploratory nephrotomy, or for 
exposure and drainage of the pelvis of the kidney, or for the removal 
of stone. 

When nephrectomy is undertaken, two methods may be entertained : 
the posterior or retroperitoneal, and the anterior or intraperitoneal 
method. If the mass to be removed is very large it is advisable to dis- 
sect the peritonczeum well up to the vertebral column in order to expose 
the pedicle of the kidney, and in order to accomplish this a transverse 
incision joining the perpendicular or lumbar wound is necessary. It is 
much safer for the patient to be subjected to a free incision which com- 
mands the large vessels not only of the pedicle but the newly formed 
vessels which may have developed with the tumor. 

When the anterior operation is undertaken, the incision is made 
along the linea semilunaris until the peritoneal cavity over the kidney is 
freely opened and the intestines are displaced under hot sterilized pads 
toward the median line, the posterior peritoneeum carefully divided and 
dissected away until the pedicle of the kidney is exposed and the vessels 
secured. Itis always advisable that the posterior incision in the peri- 
toneeum should be made external to the colon, displacing this organ to 
the median line. A single ligature each for the artery, vein, and ureter 
will suffice. The wound through the peritoneum should be closed by 
catgut sutures, the abdominal wound with silkworm gut, with no attempt 
at draining. 

In the posterior operation packing and drainage after partial suture 
is advisable. 
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Congenital lesions of the ureter rarely call for surgical interference. 
Occasionally this tube comes off from the kidney in a normal position 
and ends in a cul-de-sac, or a valve may be present which prevents the 
escape of urine into the bladder. Instead of entering the bladder, the 
ureter may open into the canal of the urethra in either sex; or occa- 
sionally it may terminate in the vagina. Cases have been reported 
where two or more ureters or prolonged calices proceeded from one 
kidney and united below ina single tube. If any cf these conditions 
can be determined, the operative treatment would require either a re- 
moval of the kidney or the transfer of the end of the ureter, first, into 
the bladder, if this be possible, or out through the integument at the 
most convenient point to establish the urinary fistula. In all such oper- 
ations it is essential before extirpation of the kidney to determine the 
presence and condition of the opposite organ. If there are two kidneys, 
one of these being normal, it is advisable to remove the offending organ 
rather than to lead the ureter into the vagina or intestinal canal, on 


736 A TEXT-BOOK ON SURGERY. 


account of the discomfort produced by this procedure and the danger of 
ascending infection. 

There are three narrowings in the normal ureter, the first about one 
and a half inch from the pelvis of the kidney; the second, at the 
point of crossing of the iliac artery ; the third, at the entrance into the 
muscular wall of the bladder. It is at these points that caleuli or in- 
flammatory matter, pus, etc., drifting downward from the pelvis are apt 
to lodge. 

The ureter is a muscular cylinder, varying in length from ten to 
fifteen inches. It descends in a slightly curved line from the kidney to 
the urinary bladder, and its relation to the peritoneum should be care- 
fully studied. Normally it is so firmly adherent to this membrane that 
when the peritoneum is lifted the ureter goes with it. In retroperi- 
toneal operations it may be easily found attached to the peritoneum 
and running about half an inch external to the line of adhesion of this 
membrane to the spinal column. 

Traumatic lesions of the ureter may occur from penetrating wounds 
and (in certain cases of fracture) from projecting particles of bone, or 
perforation may occur from the pressure of an impacted calculus. The 
treatment demands exposure of the seat of injury, suture of the divided 
ends of the canal, as will be described hereafter, or, if this is not possi- 
ble, the establishment of an external urinary fistula, after which at some 
proper time the removal of the kidney of that side may be considered. 
Impaction of a calculus in the ureter may be determined by the symp- 
toms already given in the section on nephrolithiasis, and in addition the 
X ray may be called into requisition. 

If the lodgment has occured at the two lower contractions, palpation 
by the rectum or vagina for the lower, and direct palpation through the 
abdominal wall for the upper narrowing, may succeed in locating the 
stone. An incision may be necessary to a correct diagnosis, especially 
when the stone is located in the upper contraction, and, when found, if 
the stone can not be crushed between the thumb and finger, the ureter 
should be opened and the calculus removed. 

Longitudinal wounds of the ureter which communicate with the 
peritoneal cavity should be closed by direct suture, and in all such oper- 
ations thorough drainage should be secured. When longitudinal wounds 
of the ureter, accidental or incised, do not open into the peritoneum, it 
is not necessary to employ sutures, since such wounds usually close by 
granulation. : 

In dealing with the ureter, the extraperitoneal route should be used 
whenever possible. Cicatricial stenosis, if not too extensive, should be 
treated by Fenger’s method. Make a longitudinal incision through the 
contracted portion; bring the upper and lower ends of the incision 
together by folding the ureter upon itself, and unite the contiguous 
surfaces to each other with silk sutures (Fig. 690). 

To expose the ureter in the retroperitoneal space, make an incision 
from the last rib to near the iliac crest, parallel to and three and a half 
inches from the vertebral spine. From the anterior spine, when neces- 
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sary, the incision should be extended inward and downward to near the 
center of Poupart’s ligament. Upon reaching the peritoneum, this is 
carefully detached and raised by the finger until its line of adhesion to 
the spinal column is reached. The ureter will be found adhering to 
the peritonzeum from half 

an inch to one inch from = ¢es> 
the line of adhesion of 

the membrane to the 

spinal column. On ac- 

count of the position of 

the vena cava ascendens 

on the right side, the line o 
of adhesion is somewhat 

more external. 

In transverse wounds 
with complete division, 
efforts at direct suture 
and reunion have all 
failed on account of the 
great difficulty of manip- 
ulation in so deep a situ- 
ation and the retraction 
and separation of the Fie. 690.—Fenger’s method for relief of stricture of the ureter. 
ends. The more rational 
procedure is to form a fistula by transferring the end of the upper por- 
tion of the divided tube to the integument at a convenient point, usually 
near the kidney posteriorly. For security, a ligature may be applied 
to the lower end. The question of nephrectomy will be a later consid- 
eration. 

Implantation into the bowel is such a great inconvenience to the pa- 
tient, as a rule, and accompanied by such risk of ascending infection, 
that it is searcely advisable. 

In Van Hook’s operation invagination of the upper into the lower 
segment has been successfully performed. ‘‘ Ligate the lower portion of 
the tube one eighth or one fourth of an inch from the end with silk; 
_ With fine, sharp-pointed scissors, make a longitudinal incision beginning 
one fourth of an inch below the ligature, the opening to be twice as long 
as the diameter of the ureter.. In the upper portion of the ureter, with 
Scissors, make an incision beginning at the open end of the duct and 
carrying it up one fourth of aninch. Pass two very small cambric sew- 
ing needles, armed with a single catgut thread, through the wall of the 
upper end of the urethra, one eighth of an inch from the extremity and 
from within outward, the needles to be one sixteenth to one eighth of 
an inch apart (Fig. 691). These needles are now carried through the slit 
in the side of the lower end of the ureter into and down the tube for 
half an inch, where they are pushed through the wall of the duct side 
by side. By traction upon this catgut loop pulling upon the two cam- 
bric needles, the upper segment of the duct is drawn into the lower seg- 
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ment. This being done, the ends of the catgut thread are tied together 
securely. The ureter is now carefully enveloped with peritoneum and 
fine silk sutures inserted, passing only through the muscular layer (Figs, 
No. 2 and 8). 

Operations involving the lower third of the ureter are difficult of per- 
formance through the abdominal wall. In the female the operative field 
may be reached through the vault of the vagina, as done by Prof. H. (0. 
Coe, of New York, or it may be reached through a suprapubic cys- 
totomy, the danger of urinary infiltration being carefully borne in mind. 

Partial resection of the sacrum by the method of Kraske may also 
afford access to this part of the ureter. 

When a calculus is extracted by any of these methods, the wound 
should be packed and careful iodoform-gauze-wick drainage established, 
the wound being allowed to heal by granulation. 

It is at times essential to transfer the end of a divided ureter into 
the bladder. The method suggested by Van Hook and successfully per- 
WIR 
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Fie. 691.—Van Hook’s method of anastomosis of the divided ureter. 


formed by Prof. Florian Krug is as follows: The left ureter having been 
divided, a small opening was made into the bladder and the end of the 
upper section of the ureter carried through this wound. Several rows 
of carefully inserted silk sutures attached the tube to the wound in the 
bladder, care being taken not to permit the needle to penetrate through 
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the muscular layer into the lumen of the tube. Careful catheterization 
was practiced in order to keep the bladder empty and to prevent leakage 
by hyperdistention. 

Catheterization of the Ureters—Method ef Kelly.— Direct exploration 
of the ureter and irrigation of the pelvis of the kidney through this tube 


Fig. 692.—Direct ocular inspection and catheterization of the ureters in the female. (Howard Kelly.) 


is done as follows: The apparatus required consists of a female catheter, 
a conical urethral dilator and several specula with obturators, a com- 
mon head mirror, a lamp with an Argand burner or electric droplight, 


Fre. 693.—Suction apparatus. 


a pair of long, delicate mouse-tooth forceps, a suction apparatus for 
completely emptying the bladder, a ureteral searcher, a ureteral ca- 
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theter without any handle, cushions for elevating the pelvis, or an in- 
clined plane. 

Careful cocainization of the urethra will in many instances enable the 
operator to examine the bladder and catheterize the ureters practically 
without pain, 
Should neces- 
sity demand, 
general nar- 
cosis may be 
employed. 

The patient is placed upon the back near the edge of the table with 
the pelvis elevated as shown in Fig. 692. The bladder is completely 
emptied by catheter and the suction apparatus (Fig. 693). The conical 
graduated dilator (Fig. 694) is gently bored into the external orifice of 
the urethra until it is dilated as much as eight or ten millimetres. A 
speculum corresponding to the size indicated by the dilator is next 
introduced, holding the handle at first well above the level of the ex- 
ternal meatus, carrying the end on through the urethra and into the 
bladder by gently sweeping the hand downward and inward over the 
symphysis. The obturator is now withdrawn, and the bladder at once 
fills with air, with an audible suction sound. If the air does not rush 
in, the hips of the patient are still further elevated (from twelve to six- 


Fie. 694.—Dilator. 


Fie. 695 —Speculum. 


teen inches above the level of the table, Fig. 
692). With the head mirror attached, an elec- 
tric droplight or bright lamp is held close to 
the patient’s symphysis pubis to make the an- 
gle of reflection as small as possible. Now, by 
properly directing the light, all parts of the 
bladder are easily accessible to direct inspec-. 
tion. Any urine which has collected during 
the dilatation can be removed through the 
speculum by the suction apparatus, or by cot- 
ton pellets held by the mouse-tooth forceps 
(Fig. 696). By exposing the trigonum and 
turning the speculum about thirty degrees to 
one side or the other, the orifices of the ure- 
ters are seen. The urine will appear at short 
intervals in jets from the orifice; in patho- 
logical conditions, pus and blood may be seen coming from one ureter 
while the other discharges normal urine. The mucous membrane of 
the bladder is usually of a deeper rose-color near the orifice of the ure- 
ter ; at times it is deeply injected. The searcher (Fig.'697) may be intro- 
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duced through the speculum into a suspected ureteral ori- 


fice, which, if found, will allow the searcher to pass in for 
several centimetres. The latter is then withdrawn and the 
ureteral catheter (Fig. 698) introduced. By leaving this 
catheter in the ureter for a few minutes, the urine which de- 
scends from the kidney of that side will be discharged through 
it, while the urine from the opposite side collects in the emptied 
bladder, thus affording an opportunity to make a Separate 
analysis of the urine of each kidney. The diagnostic value 
of this practice is evident. If the patient is stout, or if the 
bladder for any reason does not readily distend with air, the 
inspection will be best conducted in the knee-breast posture. 


Pawlik’s method.—Free-hand ureteral] catheterization is 


practiced in the following way: The patient is brought with 
the buttocks to the edge of the table, with the legs and thighs 
sharply flexed. The vulva and vagina are cleansed with soap 
and water and the urine drawn from the bladder and preserved 
for inspection. The bladder is then injected with a solution 
of methyl blue, about six ounces. The posterior vaginal wall 
is now retracted with a Sims speculum, which exposes the an- 
terior wall. On close inspection two prominent folds will be 
seen sweeping over the anterior wall about halfway up and out 
to the sides on to the lateral walls toward the cervix. These 
are the ‘‘ ureteral folds” of Pawlik, the pioneer in this method. 
Parallel to and just above these folds the ureters are to be 
sought. Kelly’s ureteral sound is now introduced through the 
urethra into the bladder and held with the concavity of its tip 
toward the floor of the bladder. A little pressure on the floor 
reveals its position to the eye, which is kept on the vaginal 
wall. It is now guided in the direction of the ureteral folds, 
and, should it catch in the ureteral orifice, it will at once be 
felt to have a determinate direction as it slips backward and 
outward toward the posterior pelvic wall. The ureter may 
now be palpated on the sound. If the catheter is in the ure- 
ter, after waiting a few minutes, the urine begins to flow, drop 
by drop, clear and unmixed with the methyl solution, demon- 
strating that it is being collected at a point above the bladder. 
For the recognition of stricture or stone in the lower portion of 
the ureter, this method is invaluable. 
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CHAPTER XXVII. 


THE BLADDER AND PROSTATE. 


CONGENITAL malformations 
of the bladder are fortunately 
rare. There may be complete 
absence of this organ, the ureters 
opening directly on the surface 
or into the vagina or rectum; 
there may be more than one blad- 
der or a normal bladder divided 
into two parts by a septum. In 
these cases in the male there may 
be a double penis with a separate 
urethra to each bladder. In the 
case of the child (Fig. 699) born 
in 1894 there are two organs, 
‘‘each penis perfectly formed, 
one a little to the left of the me- 
dian line and a little lower than 
the other, which is nearly in the 
middle line. They are one fourth 
of an inch apart at the level of 
the skin. He passes a good 
stream of urine through both ure- 
three at the same time. A single 
urethra in the perineeum bifur- 
cates into a channel for each 
penis. The scrotum is divided 
into three compartments. The 
right and left compartments con- 

| tain each one testicle, and in a 
capmenery aie’ es — middle pouch is something whic 
ee Rie fee miag gis feels like a testicle.” The anus 

was imperforate. I operated by 
an incision three inches in depth, when the blind end (czd-de-sac) of the 
rectum was found and freely opened.” * The child recovered, and is 
now living at two years of age. 

Exstrophy, or eversion of the bladder (Fig. 700), is almost always 


* Personal communication from Dr, J. D. Cole, of Newbern, Tennessee, to author. 
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met with in males. It is caused by a failure of development in the 
anterior pelvic and abdominal regions. The integument, muscles, pubic 
bones, and anterior part of the bladder wall are missing. Through this 
gap the part of the bladder which may be present is protruded, asa 
mass of variable, size (depending upon the extent of the deformity and 
upon the position of the patient), from one inch up to three or four 
inches in diameter. In the erect posture it is always largest, being 
pushed out by the descent of the abdominal viscera, and may be com- 
plicated by hernia of the intestine. The mucous membrane, which covers 
the mass, is in appearance not unlike a recent non-strangulated prolapsus 
ani. The orifices of the ureters may be found opening at some point 
on the lower portion of the pro- 
trusion, and are often consider 
ably dilated. In all cases of ex- 
strophy the genital apparatus is 
rudimentary. The penis is wholly 
or in great part wanting. The 
urethra may be seen as a simple 
groove, into which the seminal 
ducts enter. The scrotum, at 
times entirely absent, may in 
other cases be present, lodging 
the testicles, or it may be bifid, 
with one organ in each sac, or en- 
tirely missing, the testes remain- 
ing in the abdomen, or lodged in 
the groin or thigh. 

The degree of exstrophy varies 
in proportion to the extent of the 
malformation. In the more fav- 
orable cases the pubic bones are 
almost united at the symphysis, 
and the protrusion consequently 
small. 

In females the genital organs 
are also rudimentary. The cli- 
toris, nymphee, vagina, and uterus 
may be absent or displaced, and 
only partially developed. The 
general appearances of the tumor 
are the same in both sexes. 7 

In males the condition of bifid *' “Paste 
Scrotum and absence of the penis 
resembles somewhat the normal genitals of the female, the so-called 
hermaphrodite. 

Exstrophy of the bladder, even ina mild form, is a source of great 
annoyance, 

The treatment is chiefly palliative, and consists in the application of 
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an apparatus, with or without operative interference, to drain the urine 
and prevent excoriations. A suitable instrument is shown in Fig. 701, 
The operative treatment consists in an effort to cover in the protruding 
mass by integument borrowed from the immedi- 
ate vicinity of the tumor. 

The chief difficulty lies in protecting the flaps 
from suppuration excited by contact with septic 
urine. Silkworm-gut or silver-wire sutures are 
always to be used. To protect the flaps from 
the urine, Levis’s procedure more nearly meets 
the indications. It consists of establishing a 
false urethra from that portion of the undevel- 
oped bladder near the orifice of the ureters 
through the perineum. A large, long needle 
armed with good-sized thread or wire is passed 
through the wall of the bladder just at the open- 
ing of the ureters and brought out in the peri- 
a neum just in front of the anus. The wire is 

mat allowed to remain as a seton, and through the 

fistula thus established, and enlarged by inter- 

rupted dilatation with bougies, the urine flows. If necessary, the testi- 
cles may be removed and the skin of the scrotum used to line this false 
passage. When this is accomplished, the second stage of the operation 
consists of covering the exstrophy with integument turned over from the 
immediate neighborhood of the deformity. Wood’s method (Figs. 702 
and 703) consists of three flaps, two lateral and one central. The central 
one should be square, its width at least one third greater than the defect 
to be covered ; its length sufficient to cover the bladder space completely 


Fie. 702.—Wood’s method. Outline of Fie. 703.—The same after the sutures 
flaps. have been applied. 


when turned down, also allowing one third for contraction. The flaps 
should consist of skin and superficial fascia. The two lateral pear- 
shaped flaps are now dissected up from the groin with breadth equal 
to the length of the first flap and length equal to the width of the defect 
to be covered. These flaps when dissected up are reflected across the 
reversed abdominal flap, meeting in the median line and united with 
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silver-wire or silkworm-gut sutures. These sutures should without com- 
plete perforation include a portion of the thickness of the abdominal 
flap, so as to keep the surfaces in contact. The deficiencies left after 
the removal of the flaps should be drawn as nearly together by sutures 
as possible. Any space which can not be covered is allowed to granu- 
late or is repaired later by grafting. A perfect functional result is not 
to be hoped for in view of the absent sphincter. Some form of appa- 
ratus to control the urine will always have to be worn. 


HERNIA VESICA, OR CYSTOCELE. 


Hernia of the bladder is of very rare occurrence. In the male it 
usually occurs through the inguinal canal, and is almost always associ- 
ated with some form of intestinal or omental hernia. It rarely descends 
into the scrotum. In the female it usually takes the form of a cysto- 
cele into the vagina. It occurs most often in the aged and in those who 
have atonic and dilated bladders. The bladder becomes top-heavy and 
flabby, and readily prolapses into the patulous inguinal canal. It is 
important that a correct diagnosis be made, as the condition may simu- 
late hydrocele of the cord, and thus, under error of diagnosis, be incised. 
The practical point in diagnosis is the diminished size of the tumor after 
micturition or withdrawal of the urine by catheter. 

The treatment consists in restoring the organ to the normal position, 
as the hernia which it complicates is cured by radical operation. 

The prolapse of this organ in females (cystocele) will be considered in 
the chapter on gynecology. 


WovunDs OF THE BLADDER.—RUPTURE. 


Wounds of the bladder may be caused by penetration from with- 
out, as from a stab or gunshot wound, by rupture from overdistention, 
by violent concussion over the lower abdominal region when the organ 
is even only partially distended, by instrumentation, and by direct injury 
from displaced fragments of the pelvic bones. Penetrating wounds of 
the bladder are rare, not only on account of the protection afforded by 
the pelvis, but because its usual condition is that of only partial disten- 
tion. This is especially true of wounds received in military practice, 
since the majority of soldiers, under the excitement which attends going 
into action, voluntarily empty this organ. 

A distinction should be made between bladder wounds which com- 
municate with the peritoneal cavity and those which penetrate the organ 
in that part of its surface not covered with peritonzeum. 

Diagnosis.—The diagnosis of a penetrating wound of the. bladder 
will depend upon the escape of urine through the external opening, 
Should the situation of the external wound be favorable for the dis- 
charge of urine, the presence of blood or foreign matter of any kind in 
the urine drawn by catheter, severe pain over the region of the bladder, 
constant desire with inability to pass water, and usually profound 
Shock. If these points are considered, together with the receipt of an 
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injury, a penetrating wound, or the coexistence of a disease of the blad- 
der wall, or an obstruction to the outflow of urine from any cause, the 
diagnosis should be readily made. It must be remembered that the 
symptoms differ considerably according to the location of the wound. 
If the posterior or peritoneal surface is perforated, the urine will escape 
into the peritoneal cavity, producing in most cases rapidly supervening 
symptoms of peritonitis, accompanied with extreme prostration (‘ab- 
dominal shock”). This, however, does not occur in all cases, and in 
rare instances, when the urine is aseptic, it may remain in the peritoneal 
cavity for many hours without producing infection or any marked symp- 
toms of peritoneal inflammation. When the perforation is through that 
part of the bladder wall not covered by peritoneum, there occurs usually 
rapid and widespread infiltration 
of the loose connective tissue of 
this region. followed by symp- 
toms of cedema and, in the pres- 
ence of septic urine, rapid rise 
of temperature, pain, and rigors, 
and the usual phenomena of sep- 
tic infection and pus formation. 
Wounds of the bladder are rare 
in children, and naturally much 
more frequent in men than in 
women, the proportion being ten 
to one. 

The diagnosis may be con- 
firmed by introducing a catheter 
through the urethra, which usu- 
ally gives escape to a small quan- 
tity of bloody urine. If an 
aseptic solution, such as boiled 
water of proper temperature 
(120° F.), or boric-acid solution, 
be carefully measured and in- 
jected, it will be found, if there 
is a perforation, that the quan- 
tity returned through the cath- 
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Fie. 704.—The relations of the peritoneum to the bladder eter will be considerably less 
when distended. (After Tarnier.) 1, The situation than that injected as a certain 
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of the trigonum vesice. 2, Prostatic urethra. 


portion will escape through the 
rupture, and will not re-enter the bladder. If there be no rupture, the 
distention of the bladder by the injected liquid will be evident by per- 
cussion above the symphysis pubis. 

In rupture of the bladder from overdistention where no injury has 
been received, the history of the case is one of long retention and over- 
distention, great suffering, constant desire to urinate, and finally a feel- 
ing as if something had given way, followed by partial or complete 
temporary relief from the pressure within the bladder. 
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The prognosis in rupture of the bladder is always grave, the gravity 
depending in good part upon the location and extent of the opening. 
If the urine escapes into the peritoneal cavity, death is inevitable, unless 
operation is performed in the first few hours of the extravasation, and 
even then, if the urine be markedly septic, the ratio of mortality is 
high. In extraperitoneal rupture the prognosis is more favorable. 

Treatment.—The indications are to establish the diagnosis at the 
earliest possible moment after the receipt of the injury by the use of 
the methods just advised, and when these fail and the character of the 
injury is not clear, an exploratory operation is advisable. If the diag- 
nosis be clear, operation is imperative. In intraperitoneal rupture, 
nothing is left but to perform laparotomy in the median line between 
the umbilicus and the symphysis pubis, taking care not to use the Tren- 
delenburg posture or to elevate the pelvis, for fear that extravasated 
urine may be brought in contact with peritoneal surfaces not yet in- 
volved in the infection. The escaped urine should be removed by care- 
ful sponging, and the pelvic basin thoroughly flushed with hot saline 
solution, boiled water or boric-acid solution at 120°, and this carefully 
dried out with gauze mops. Any loops of intestine in contact with the 
urine should be brought out through the wound, protected with hot 
towels, and carefully cleansed with mops of sterile gauze. The abdom- 
inal incision should be free, in order to expose the rent in the bladder, 
which should then be sutured with fine sterilized silk, applied after the 
manner of the Lembert suture in intestinal surgery. If the edges of the 
wound are ragged, they should be clipped with scissors and the sutures 
inserted not more than one eighth of an inch apart, and should begin 
and end one fourth of an inch beyond each end of the rent, in order to 
insure perfect closure. It is safer in practically all cases after a bladder 
wound is closed to insert a Mikulicz gauze packing or drain, which con- 
sists in introducing a piece of sterile gauze, the size of an ordinary hand- 
kerchief, the center of which is pushed down into the deepest part of 
the pelvis behind the bladder in the form of a sac or stocking. Into this 
pocket a good-sized wick of iodoformized gauze is carried and brought 
out at the lower angle of the abdominal incision. At this stage of the 
operation it is advisable to perform a perineal cystotomy, through which 
a drainage tube should be inserted and secured in place to establish 
through drainage of the bladder. If the urine is in this way discharged, 
the bladder wall will unite readily. The abdominal wound should be 
closed from above downward, leaving a small portion of the lower angle 
open for the extraction of the Mikulicz drain. Perineal drainage should 
be continued for about ten days, and requires constant attention. Should 
the bladder even partially fill, leakage would probably occur with fatal 
peritonitis. 

In those rare cases where the perforation is near the trigonum and 
intraperitoneal it is advised by some operators to distend the rectum 
with a Barnes dilator, in order to lift the bladder and bring the wound 
into view. 

In extraperitoneal perforations the indications are to secure imme- 
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diate free drainage, which may be done through the perinzeum at the 
most convenient point, and this, when necessary, should be re-enforced 
by suprapubic incision and counter-drainage from the prevesical space, 
Wounds of this variety close spontaneously. It is better to rely upon 
the Mikulicz drain than to stitch the edges of an intraperitoneal rent of 
the bladder to the abdominal wound. 

The first successful operation for gunshot wound of the bladder was 
performed by Prof. Amos C. Walker, of Fort Worth, Texas, March 3, 
1890. Ten hours after the injury from a 38-caliber pistol ball the abdo- 
men was opened. The pelvis was filled with blood clot and urine. The 
bladder was perforated near the summit, it having been distended 
with urine at the time of the shooting and thus lifted above the sym- 
physis pubis. The ragged aperture in the bladder was held open by 
tenacula and the edges pared smooth. Silk sutures (Lembert) closed 
the wound. After careful peritoneal toilet, the abdominal incision was 
closed without drainage. Six hours after operation the catheter was 
introduced and some bloody urine removed. This was repeated in six 
hours, and after that period the patient passed his water voluntarily. 
The recovery was perfect. The only criticism of this brilliant pioneer 
work is that for the assurance of safety the catheter should have been 
used every three or four hours for as many days. 


CYSTITIS. 


Cystitis, an infectious inflammation of the urinary bladder, is of 
frequent occurrence. It may be due to direct infection from septic 
inflammation of the urethra, as frequently occurs in gonorrheea and after 
traumatism of this canal by the use of sounds, or by the downward 
extension of a pyelonephritis. It is present in practically all cases of 
tumor or persistent urethral obstruction, paralysis of the bladder, stone, 
etc. It may be superficial, involving only a portion of the mucous 
membrane, or at times the entire epithelial lining. Most frequently, 
however, the lesion is limited to the most dependent portion of the 
organ, the ¢rigonwm, the internal ureteral orifices and prostate, which is 
properly considered a part of the urinary bladder. It may be inter- 
stitial, involving the muscular coat, and, in very aggravated forms, it 
may invade the serous coat, producing pericystitis and peritonitis. 
According to the intensity and duration of the inflammation, cystitis 
should be considered as acute and chronic. Acute cystitis is most 
frequently caused by the extension of an infectious urethritis into this 
organ or by using an unclean catheter. Vaginitis and severe metritis 
may produce cystitis by direct extension of the infectious process. It 
may be caused in rare instances by sudden and unguarded exposure to 
cold and wet. Certain drugs, as cantharides, may produce it, and again it 
appears in connection with certain exanthematous fevers. In rare in- 
stances, a blow upon the abdomen immediately above the pubes or an 
injury in the perineal or rectal region will cause cystitis. Chronic 
inflammation is present as a rule in all cases of neoplasm of the blad- 
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der, vesical calculus, enlarged prostate, stricture or other obstruction, 
and is sometimes due to the irritation of concentrated urine. In trop- 
ical countries chronic cystitis is caused quite frequently by the presence 
of a parasite (Bilharzia hamatobia), one instance of which disease is 
elsewhere given. 

Acute cystitis is usually temporary and disappears under proper 
treatment, leaving no persistent lesion of the bladder. The most com- 
mon pathological change is an injection of the blood vessels of the trigo- 
num. This congestion may at times be so severe that rupture of the 
capillaries takes place, with hemorrhage into the bladder. The mu- 
cous membrane is swollen and cedematous, and the superficial epithe- 
lial cells become loosened and detached. In very severe cases exten- 
sive ulceration, and even sloughing of the mucous membrane, may be 
present. 

In the chronic form of cystitis the extreme pain which accompanies 
acute cystitis is usually absent. The urine becomes thick and alkaline 
in reaction, and flakes of mucus containing bacteria, epithelial cells, 
pus, and other débris are present. The bacteria convert the urea into 
carbonate of ammonia, producing the well-known ammoniacal decomposi- 
tion of the urine, which intensifies the inflammation. The bladder wall 
itself becomes thickened. The normal folds or rwg@ are hypertrophied. 
The thickening may be caused by an increase of the muscular elements. 
There is usually, however, atrophy of these elements with a hypertrophy 
of the connective tissues, in which the cavity of the bladder is lessened, 
concentric hypertrophy. When the cavity is increased and the walls 
thickened, it is called eccentric hypertrophy. 

Causes.—Directly or indirectly, gonorrhoea may stand as the chief 
cause. Stricture of the urethra, especially in the membranous portion, 
enlarged prostate (in which case it is more often the result of cathe- 
terization than of the actual obstruction), calculus, vesical tumors, 
paralysis with decomposition of urine, gout, and rheumatism are other 
causes. An attack is precipitated by exposure to cold and wet, and pye- 
litis and pyelonephritis are nearly always accompanied by inflammation. 
of the bladder. 

Symptoms.—The most prominent symptom of acute cystitis is a 
constant desire to micturate with the passage of only a few drops of’ 
urine, accompanied by pain, burning, and straining (tenesmus). The: 
pain may extend to the perineeum or “above the pubes, radiate down the: 
inner side of the thighs, or to the sacral region. Again, there may be: 
pain at the head of the penis. The pain.is increased at the close of the 
attempt to urinate, and reaches its intensity as the last few drops are: 
forced out. The diagnosis is clear when frequent micturition, pain, and 
pus in the urine are present. If there be rupture in the capillaries due 
to intense congestion, blood will be present in the urine, although it is 
only in severe cases that this is found, and its presence is usually dis- 
covered only by the microscope. The urine, as a rule, is neutral or 
alkaline in reaction, with a distinctly foul odor, and always contains 
albumin due to pus. 
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Microscopical examination of the urine is of great value in making 
the diagnosis and should always be employed. There may be fever or 
not. In mild cases there are no symptoms other than those referable 
to the bladder. In severe cases constitutional symptoms, such as chills 
and high temperature, may be present. 

In chronic cystitis all of the symptoms described in the acute form 
are lessened; pain may be slight or entirely absent, but the urine is 
always thick and foetid. 

Treatment.—In acute cystitis it is of first importance to secure 
perfect rest in bed in that position which gives the least sense of dis- 
comfort. As the inflammation is usually confined to the most dependent 
portion of the organ, the trigonum and the prostatic urethra, it is advis- 
able to elevate the foot of the bed and place a pillow under the patient’s 
hips. By these means pressure upon the irritated viscus by the intes- 
tines, which usually rest upon it, is relieved. Morphine for the allevi- 
ation of pain and the enforcement of rest are necessary. Hot or cold 
applications, as found most agreeable to the patient, should be em- 
ployed. The use of morphine per os or hypodermically, in my opinion, 
is preferable to suppositories, which must, of necessity, produce a certain 
amount of irritation when they 
are inserted so near a diseased 
organ. The rectum should be 
carefully emptied by a warm 
/ enema or by the administration 
of calomel triturates. The free 
administration of water—pref- 
erably alkaline waters, such as Vichy—and citrate of potassium in 
twenty-grain doses are advised. In both the acute and chronic forms of 
the disease it is essential to eliminate all alcoholic drinks. 

In chronic cystitis, treatment should be directed first to the cause of 
~ the inflammation. When resulting from the presence of a stone or 
tumor of the bladder or prostate, from retention by stricture or any 
other obstruction, causing ammoniacal decomposition and a general cys- 
titis, removal of the stone or tumor and of the obstruction is imperative. 
Cystitis resulting from pyelitis can not be cured unless the pyelitis is first 
relieved. In certain forms of retention resulting from paralysis or atony 
of the muscular walls of the bladder, the retention may be relieved by 


See, 
SMEMANN-—SCo. 
SS 


Fic. 705.—Nélaton’s catheter. = = 
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Fic. 706.—Velvet-eyed gum catheters, curved and straight. 


the employment of the soft catheter, and the condition of the organ 
temporarily relieved by irrigation. The soft-rubber catheter of Nélaton 
(Fig. 705) produces less irritation than the harder instruments, and 
should be preferred. An instrument of good size, Nos. 12 to 14, United 
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States scale, with a perfectly smooth point should be selected. It 
should be perfectly sterile, warm, lubricated with sterile sweet oil or 
glycerin, and introduced with the patient resting on the back. An effort 
should be made to carry the eye of the instrument just deep enough to 
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Fie. 707.—Double-current soft catheter, for irrigating the bladder. 


project well into the bladder without touching the posterior wall. The 
double-current soft catheter (Fig. 707) is a useful instrument for bladder 
irrigation, but is not necessary for successful treatment. Its objections 
are that it is costly and more difficult to keep thoroughly sterile than the 
simpler instrument. The advantage it possesses is that the inflow and 
outflow is constant. Te ordinary simple catheter will, however, answer 
every purpose. It is important to prevent the admission of air into the 
bladder by filling the catheter with the fluid to be injected when the eye 
of the instrument is passed to the cut-off muscle. If the bladder should 
be partially filled with urine at the time of introduction, the air 
which is in the instrument will be forced out immediately by the outflow 
of urine. For the purposes of irrigation, a warm solution of perman- 
ganate of potassium, 1 to 5,000 (three grains to the quart) is employed, 
and next in order a solution of boric acid, one drachm to the pint, and, 
when these are not convenient, clean water which has been boiled and 
allowed to cool down to a temperature of 100° to 105° F. may be used. 
Several pints of the irrigating fluid are placed in a fountain syringe, a 
small quantity is allowed to run through the nozzle to displace the air, 
the point of the nozzle is then introduced on the end of the catheter and 
the irrigating fluid allowed to run in slowly, and the bladder distended 
to the point of tolerance. It is then allowed to empty itself through 
the catheter, and this is repeated until the fluid which escapes is clear. 
These irrigations may be repeated once or twice weekly if necessary. 

A simpler method of irrigation of the bladder which obviates the use 
of the catheter is as follows: The nozzle of the irrigator should be car- 
ried into the meatus and the anterior urethra flushed out in order to 
render it aseptic. Then by firmer pressure of the nozzle at the meatus, 
the urethra is gradually distended by hydrostatic pressure, and in the 
course of a minute or more the cut-off muscle gives way and the fluid 
runs readily into the bladder. If there is marked resistance due to 
spasm of the compressor urethrz, if the patient is advised to attempt 
to empty his bladder, this muscle immediately gives way and the water 
flows back into the bladder. As soon as it is sufficiently distended, the 
patient is allowed to evacuate the injected fluid and the operation is re- 
peated until the fluid returns clear. 

In cases that resist all conservative measures, incision with drainage, 
preferably by the suprapubic method (or through the perinzeum, as in the 
median operation for stone) is imperative. 
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My clinical notes contain twenty cases of suprapubic cystotomy for 
chronic cystitis uncomplicated by tumor or stone. This condition ex. 
isted in all the cases of stone and tumor, making twenty-nine additional, 
or a total of forty-nine cases operated upon in which chronic cystitis ex- 
isted. The shortest period of drainage was seventeen days; the longest, 
eight weeks. In twelve of the twenty cases of drainage in uncomplicated 
cystitis a cure resulted ; two others were improved, and in one perma- 
nent drainage was established on account of paralysis of the bladder; 
one case was not benefited by the operation. 

Paralysis of the bladder may be partial or complete. It may be 
caused by violence inflicted directly to the organ or in its immediate 
neighborhood, by pathological changes in its muscular tissue, or by trau- 
matic or idiopathic lesions of the cerebro-spinal axis ; or it may occur 
under the influence of certain emotions in which no lesion is recognizable, 

The prolonged overdistention of the organ which is common in pros- 
tatic hypertrophy will induce the same condition. 

In the ¢reatment of this affection the first indication is to prevent 
prolonged distention of the organ by catheterization, which should be 
repeated at least twice in twenty-four hours. If a catheter can not 
be introduced, suprapubic aspiration should be practiced. Cystitis 
may be avoided if the urine is carefully and regularly drawn off with 
careful antiseptic precautions. Attention should next be directed to the 
removal of the cause of the paralysis. If the paresis is permanent, supra- 
pubic drainage is advisable. 

fetention.—As just stated, paralysis of the muscular walls of the 
bladder is a cause of retention of urine. Lesions of the sensory nerves 
of this organ also induce retention, which is proportionate to the loss 


Fro. 108—Filiform eatheter. 

of sensibility. The chief cause, however, is some form of obstruction at 
the neck of the bladder or in the urethra. As will be seen in treating of 
hypertrophy of the prostate, this is a frequent cause of retention. Or- 
ganic stricture, spasm of the compressor urethree (or ‘‘ cut-off ”) muscle, 
and mechanical occlusion of the urethra, are also common causes of this 
affection. 

Diagnosis.—Distention of the bladder may be determined by palpa- 
tion, percussion, and exploration. In this condition it rises well above 
the level of the symphysis pubis, at times as high as the umbilicus, and 
causes tension of the recti muscles or protrusion of the abdomen. In 
one instance I drew off six quarts of urine. By direct pressure, the de- 
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sire on the part of the patient to urinate may usually be increased, and, 
if the abdominal walls are thin, the spherical character of the organ may 
be recognized. 

In treatment, the evacuation of the contents is the immediate in- 
dication. The patient should be put to bed and given the benetit 
of a full dose of opium. 
This agent is useful in 
alleviating pain, in se- 
curing relaxation of the 
muscular elements of the 
urethra and prostate, and 
—by producing diaphore- 
sis—in diverting fluids 
from the kidneys to the 
excretory apparatus of 
the skin. A_ soft-rubber 
(Nélaton) catheter should 
be preferred ; but, if this 
can not be introduced, a = IEMANN ECO, 
firmer, olive- pointed in- LA 2 eee ee bougie. 

strument (Fig. 710) should 

be employed. The silk-woven and gummed catheter (Figs. 711 and 712) 
is also a useful instrument, and if, on account of its elasticity, it can not 
be introduced, the stylet of Prof. Keyes (Fig. 713) should be inserted 
into the catheter to give it the required stiffness. The metal catheter 
(Fig. 714), if properly constructed and carefully introduced, can be made 
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Fic. 713.—Dr. Keyes’s wire stylet. 


to safely overcome any ordinary resistance. It should be of heavy sil- 
ver, strong, perfectly smooth, and should have a curve corresponding to 
that of the normal urethra. In size it should correspond to No. 10, 12, 
or 14, U. S., and the larger sizes should be preferred. 
The introduction of a metal catheter or sound through the normal 
urethra into the bladder is accomplished as follows: The patient is 
= placed upon the back with 
ee the lower extremities par- 
Fie. 714.—Strong silver catheter. allel with the body. Tf 
about 3j to ij of a 2-per- 
cent solution of cocaine hydrochlorate is introduced, the normal 
sensibility will be lost as far back as the compressor muscle. The 
urethra is then flushed with warm boric-acid or permanganate-of-potash 
solution. The catheter is placed in water at a temperature of about 
105° to 110° F., and, when warmed through, is lubricated with sterilized 
Sweet oil or glycerin. If the operator is right-handed, it is best to stand 
on the left side of and facing the patient. The penis is seized with the 
left hand and held steady while the end of the catheter is carried into 
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the meatus. At this stage of the procedure the shaft of the sound is 
parallel with Poupart’s ligament, and, as soon as the first four inches 
have passed into the urethra, while it still descends, the handle is grad- 
ually brought toward the median line. The point is now engaged in the 
bulb, or at the anterior layer of the triangular ligament, and the shaft is 
about perpendicular to the plane of the abdomen. Without exercis- 
ing any force to push the instrument in the direction of the bladder, 
the handle is slowly and steadily carried downward until the shaft is 
parallel with the anterior surface of the thighs. While this manen- 
vre is being effected, the point is tilted from the floor of the bulb into 
the membranous portion which offers the greatest resistance, not only be- 
cause it is the narrowest part of the 
canal, but because the compressor- 
urethree muscle must be overcome, 
All the time that the instrument is 
being pushed toward the bladder 
the penis should be pulled over the 
catheter, for in this way the lining 
membrane is put upon the stretch 
and the introduction greatly facili- 
tated. When the neck of the blad- 
der is reached, the instrument will 
usually have penetrated a distance 
of eight or nine inches. It should 
be borne in mind that even a silver 
catheter is capable of doing damage 
to the urethra if improper force is 
employed inits introduction. There 
is usually no resistance except by 
the compressor muscle, and this is 
only spasmodic. If the point of 
the instrument is kept well against 
this obstruction by depressing the 
handle between the thighs, it will 
"Fie. 715.—Tiemann & Co.'s aspirator. slip by with the first relaxation of 
this muscle. The methods of intro- 
ducing an instrument into the bladder in abnormal conditions of the 
urethra and prostate will be given later. 

If it is found impossible to reach the bladder by the urethra, the urine 
should be evacuated by the aspirator. The apparatus shown in Fig. 715 
will give general satisfaction. The needle should be carefully cleansed 
by boiling. The medium or smallest needle will suffice. If its introduction 
is preceded by a small hypodermic syringe needle, and m x of 4-per-cent 
cocaine are injected, the operation will be painless. The pubes being 
shaved and disinfected, and everything in readiness, the cock (6, Fig. 
715) is closed ; the air is exhausted from the receiver (2) by working the 
pump (4). The patient should be placed in the sitting posture, and the 
needle introduced a half inch above the symphysis and pushed directly 
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backward a distance of two inches. The cock is now opened, and the 
urine flows into the bottle. If it becomes necessary to empty the receiv- 
er, the stopcock should be turned, to prevent the entrance of air into the 
bladder. When the aspirator is not convenient the small trocar and 
canula may be introduced. The danger of leakage at the point of punc- 
ture is insignificant. 

When the character of the obstruction or disease is such that a 
permanent urinary fistula is necessary, suprapubic cystotomy is advised. 

Incontinence of Urine.—Incontinence of urine occurs when the com- 
pressor urethre is partially or completely paralyzed. It is also present 
in a proportion of cases of prolonged overdistention of the bladder (over- 
flow), the pressure from behind overcoming the normal resistance of these 
muscles. Irritation of the bladder from any cause may produce tenes- 
mus of this organ, and consequent inability to retain the urine. This is 
especially apt to occur in children during sleep, in the earlier hours of 
morning, when the bladder is full. 

Women are more frequently affected with 
incontinence than men, which fact is explained 
not only in the better tone of the muscular 
system in males, but in the absence of the pro- 
static muscle in females, which, according to 
Henle, is of great aid in holding the urethra 
closed. The general relaxation of the pelvic 
muscles as a result of parturition may also 
account for the more frequent occurrence of 
incontinence of urine in women. 

The palliative treatment consists in apply- 
ing a urinal for the reception of the water as * | 
it dribbles away (Fig. 716). Fie. peo oe taieen es urinals, 

Curative measures should be directed to a 
removal of the cause of incontinence. These will be given with the vari- 
ous lesions of which it isa symptom. In the nocturnal incontinence of 
children the habit may be corrected by causing the patient to be awak- 
ened and the bladder emptied once or twice during the night. 

Dr. H. Marion-Sims reported to the New York Obstetrical Society a 
number of distressing cases of incontinence of urine in adult females. 
These cases were cured by gradual and frequently repeated distention of 
the bladder. His method was to introduce, by means of a Davidson 
syringe through a catheter, cold or tepid water beginning with 3 j, hold- 
ing this in for some minutes and then allowing it to be evacuated. The 
next day an ounce and a half was injected, and this was continued until 
one pint or more was easily contained. In this manner tolerance was 
established and a cure effected. 

Suppression of Urine.—Not infrequently after prolonged operations 
under ether or chloroform narcosis, and especially on patients the sub- 
ject of nephritis, the function of the kidneys is partially or completely 
suspended. Suppression may also follow an injury of any part of the 
body and asa result of any strong emotion. It may occur in subjects 
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with no recognizable lesion of the kidneys, but, as said before, is espe- 
cially liable to occur where these organs are diseased. The skin is usually 
hot and dry, the pulse rapid and full, there is great restlessness and 
anxiety, and the temperature is elevated several degrees above normal. 
The diagnosis may be confirmed by the introduction of the catheter, when 
the bladder will be found to be contracted and empty, or containing only 
a small quantity of urine. Suppression of urine is an extremely danger- 
ous condition, and, if not relieved, rapidly induces uremic coma and 
death. The best method of treatment is believed to be the intravenous 
injection cf hot salt solution in the same manner as described in the 
article on transfusion. From one to two pints may be injected. In 
milder cases the urinary function may be restored by the hypodermic 
injection of morphine and of digitalis in the form of digitaline, re-en- 
forced by warm drinks and external applications to promote diaphoresis. 

Neoplasms of the Bladder.—The bladder may be the seat of papil- 
loma, myxoma, carcinoma, sarcoma, and myoma. Papillomata or ‘ vil- 
lous growths” are the most frequent of the neoplasms of this organ. 
Microscopically, they are composed of a series of loops of a vascular net- 
work covered with epithelium of the same type as that of the mucous 
membrane, only of a more luxuriant growth. They may be multiple or 
single, as many as forty having been removed from a single bladder. As 
arule they are located on the floor and lower portion of the posterior 
wall. I have met with them springing from a single stem like that of a 
mushroom, terminating in a vascular tuft from two to four inches in 
diameter, and in one instance filling the summit of the bladder. 

The diagnosis of this new formation depends chiefly upon (1) symp- 
toms of irritation of the bladder (frequent micturition) ; (2) hemorrhage 
due to a breaking down of particles of the growth; (3) the recognition of 
fragments under the microscope. The urine of such patients undergoing 
ammoniacal decomposition is usually alkaline in reaction, and produces, 
as a rule, severe cystitis. 

Myxoma is a very rare form of neoplasm of this organ. Microscop- 
ically it has a thicker framework than papilloma, and the cells are 
rounded instead of elongated. This growth appears in young people, 
while papilloma is very rarely seen in persons under thirty years of age. 

Myoma is also exceedingly rare. It is composed of newly formed 
muscular fibers mixed with fibrillated connective tissue which form slight 
elevations in the walls of this organ or project slightly into the lumen — 
(sessile tumor). 

Cystic tumors of the bladder are also rarely met with, and are gener- 
ally of the nature of hydatids and dermoids. 

Sarcoma of the bladder may occur at any time of life. It has been 
seen in an infant, and has been met with in several cases under twenty, 
between twenty and fifty, and up to as late as seventy years of age. 

Carcinoma usually occurs as a general infiltration of the walls of the 
bladder, there being a general thickening, with here and there slight ele- 
- vations. It generally develops slowly, and metastasis does not occur so 
rapidly here on account of the sparse distribution of lymphatic channels 
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in the walls of this organ. It is, with rare exceptions, a disease of ad- 
vanced life. 

In arriving at a positive diagnosis of tumor of the bladder and of the 
character of the neoplasm, in addition to the symptoms just detailed and 
to the microscopical examination of the abnormal matter in the urine, 
the employment of the cystoscope will be found of great value. In using 
this instrument, the bladder should be washed out thoroughly with a 
quantity of warm, clear, saline solution, after which the instrument is 
introduced and the examination made. If for any reason a diagnosis 
can not be determined by the cystoscope or by palpation or by the intro- 
duction of a sound through the urethra, exploration of this organ may 
be safely made by suprapubic incision. When a tumor is present the 
incision should be free and the edges of the abdominal and bladder 
wounds widely retracted. A strong light and reflector will be found of 
great value in this procedure. The pedicle of a papilloma may be readily 
caught at its base with suitable forceps and twisted off. The blades 
should grasp the pedicle very close to the bladder wall, and it is better 
to bring away a tuft of mucous membrane with the forceps. A middle- 
sized Spencer Wells fenestrated ovarian-sac forceps is a convenient instru- 
ment for this purpose, and may be guided by the finger to the point of 
attachment of the neoplasm. For more resisting tumors, such as the 
tough masses which project backward and upward from the prostate, I 
have devised a double cup-shaped instrument which has proved very 
satisfactory in a number of cases. After the tumor is removed heemor- ° 
rhage should be arrested and the bleeding point thoroughly touched with 
the Paquelin cautery. 

In cases of carcinoma which involve a large part of the bladder wall 
a cure can not be expected by any other operation than a complete remov- 
al of this organ, or of a considerable portion of it. This has been done 
several times and the patients have recovered, but the condition which 
exists after such an operation is so deplorable that it should always be 
made clear to the patient before it is undertaken. 

The Urine—Quantity.—The average quantity of urine excreted by 
the kidneys of the normal adult is about fifty-six ounces in twenty-four .- 
hours. This quantity varies with the amount of fluids ingested, the ac- 
tivity of the sweat glands, and the elimination of liquids by the alimen- 
tary canal. 

It is of an amber- or straw-color, which is due to the presence of 
indican, urobiline, etc. The greater the quantity, as a rule, the lighter 
the color. It is dark in proportion to the intensity of the destructive 
changes in the tissues, as in prolonged exertion, or during the progress of 
fevers. Carbolic acid and bile turn the urine brown or greenish-black, 
and blood (heematuria) gives it its characteristic tinge. The normal odor 
of urine is peculiar to itself. An artificial aroma is easily substituted by 
the ingestion of certain foods and drinks, as gaultheria, turpentine, as- 
paragus, ete. 

Reaction.—Healthy, fresh urine is acid in reaction, changing litmus 
from blue to the faintest red or rose color. Acid urine will at times be- 
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come alkaline within a few minutes after its discharge. The ingestion 
of alkaline substances in vegetable foods gives a neutral or alkaline 
character to the urine passed within a short time after eating. The same 
is true of the alkaline salts, potash, soda, etc. Urine, alkaline in reac. 
tion as it leaves the urethra—the alkalinity not due to food or medica- 
tion—is an indication of disease of the bladder. 

Specific Gravity.—The specific gravity varies in the normal condition 
from 1:005 to 1:030. Usually the increase in quantity is accompanied by 
a smaller proportion of solids and a consequent lower specific gravity. 
This is not the case in diabetes, where the quantity is abnormally large, 
while the urinometer may register as high as 1030-1040. 

It becomes a matter of great importance to determine through the 
chemical and microscopical analysis of the urine the condition of the 
organs which excrete this fluid and those through which it passes in its 
way to the exterior. Certain conditions of the kidneys, as in Bright’s 
disease, render the prognosis of a surgical procedure more grave, and 
may justify a modification of the treatment. 

Urea.—Urea is the result of destructive tissue metamorphosis. It is 
increased by the ingestion of nitrogenized food and by excessive muscu- 
lar exercise. The average daily quantity excreted by the urine is about 
four hundred and fifty grains, which, with the estimate of the daily urine 
at fifty-six ounces, is about gr. j of urea to 3j of the urine. 

Any marked diminution of this proportion indicates failure in the 
elimination of the products of waste in the tissues and the danger of 
uremia. The simplest quantitative test, and one sufficiently exact for 
practical purposes, is the following : To make it, it is required to have 
a Doremus ureaometer, which resembles a medium-sized test tube, whose 
open end is dilated and also bent at an acute angle with the rest of the 
tube, about an inch and a half from the dilated and open end. The tube 
is filled with a twenty-per-cent solution of caustic soda and then one 
cubic centimetre of bromine is introduced through a pipette. A thorough 
admixture is secured by agitation. One cubic centimetre of urine is now 
carried through a pipette to the bottom of the dilated end of the urea- 
ometer, well beyond the angle, and slowly liberated, so that the gas 
which is generated will rise in the long and closed end of the cylinder. 
The percentage of urea (which is represented by the volume of nitrogen 
evolved) is read off from the graduated scale fixed on the tube. 

Albumin.—Albumin in the urine of one in health is exceedingly rare. 
It is said not to indicate disease if present in small quantity soon after 
the excessive ingestion of albuminous foods. 

In isolated cases its presence is ephemeral. In a case presented be- 
fore the New York Pathological Society, by Prof. Janeway, albuminuria 
could be produced at will by increased mental activity. In a condition 
of repose no trace was discoverable. 

Albumin is always present in urine which contains pus, independent 
of any affection of the kidneys. 

It may be recognized by the tests with heat and nitric acid. To em- 
ploy the heat test, fill a tube half full of urine, to which, if alkaline or 
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faintly acid in reaction, one or two drops of acetic acid should be added. 
Hold the tube so that the flame of the spirit lamp will heat the upper 
inch of urine. If, just before the boiling point is reached, a cloudy 
white film pervades the heated mass, the presence of albumin is demon- 
strated. 

The nitric-acid test is not so reliable as the preceding. When albu- 
min is thought to be demonstrated by its use, the heat test should be 
applied to confirm it. Into a small test tube drop from m x—xx of pure 
nitric acid. Hold the tube slanting and allow the urine from a glass 
pipette to run gently down the side until it floats upon the acid. Albu- 
min is indicated by a white or cloudy ring formed in the layer of urine 
immediately in contact with the acid. 

Sugar.—The urine of diabetes mellitus has a high specific gravity, is 
passed in great quantity, and has a characteristic sweet odor. This form 
of sugar may be recognized by Zrommer’s test, in which an oxide of cop- 
per is produced by boiling diabetic urine (grape sugar) with a solution 
of potash and copper. Fill a test tube for one inch with the suspected 
urine, and add one or two drops of a solution of sulphate of copper— 
just enough to give the whole a pale-blue tint. Add the potash solution 
in quantity equal to one half the urine. When sugar is present, a pale- 
blue hydrated oxide of copper will be thrown down and immediately re- 
dissolved. If the mixture is now slowly heated to near the boiling point, 
a reddish-brown suboxide of copper will be precipitated. Objections to 
the copper tests are lack of stability of the solutions and the fact that 
excessive uric acid and creatinin occasionally produce the sugar reaction. 
The most satisfactory sugar test is Nylander’s. The formula for the 
solution is: Rochelle salts, 4 parts; caustic soda, 10 parts; water, 100 
parts. Heat to the boiling point, add bismuth subnitrate to saturation 
(about two parts), and filter. To eight parts of urine in a test tube add 
one part of the solution, and heat until a white cloudy precipitate is pro- 
duced, which, if sugar be present, turns an intense black on standing a 
few minutes. 

When a quantitative analysis is desired, the fermentation test will be 
found simple and sufficiently accurate for practical use. Fill a wide- 
mouthed bottle with the urine, and register the specific gravity at the 
time. Place a small piece of yeast in the urine, and set it aside in a 
warm place for from twelve to eighteen hours, until fermentation has oc- 
curred, and again take the specific gravity. The difference in degrees of 
the urinometer, as registered before and after fermentation, will repre- 
sent the number of grains of sugar in the ounce of urine. 

Pus- and Blood-Corpuscles—Epithelia.—Pus cells in the urine may 
come from an inflammation in any portion of the urinary tract, from the 
kidney to the meatus, or from the communication of a sinus or abscess 
with the urinary apparatus. Urine containing pus may be acid, alka- 
line, or neutral in reaction. In acid urine the corpuscles are prominent 
and easily recognized ; when the reaction is alkaline, they are usually 
destroyed, and appear as ropy or gelatinous strings, more resembling 
mucus than pus. If the urine is examined immediately aiter being 
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passed, a few corpuscles may be recognized. When allowed to stand for 
some minutes the pus cells collect in the bottom of the vessel. Exam- 
ined with the microscope, they are seen to be spherical and faintly granu- 
lar. On account of the absorption of water they are swollen and less 
distinct than pus cells from a recent abscess. The addition of acetic 
acid renders the nuclei more distinct. The source of pus found in the 
urine may frequently be determined from the symptoms present, to- 
gether with the microscopical appearances of the urine. If with the 
pus-corpuscles flat, large epithelia are abundant, the inflammatory pro- 
cess is in all probability situated in the bladder, where these epithelia 
belong. In females a larger, flat epithelium from the vagina often finds 
its way into the urine. The cells from the vagina are more often dis- 
posed in drifts or groups than the bladder epithelia. Large spherical or 
polygonal cells may come from the kidney tubules or the male urethra. 
They are about twice the size of a pus-corpuscle. Whether they are 
derived from the kidney or the urethra may in great part be determined 
by the presence or absence of urethritis. Conical or ham-shaped cells 
may come from the pelvis of the kidney, prostate, and glandular appa- 
ratus of the urethra. They are usually not so abundant as the other 
varieties. 

Hematuria.—Blood in the urine may come from traumatic or idio- 
pathic hemorrhage into the Malpighian tufts or kidney tubules; from 
the pelvis or ureters as a result of calculi or ulceration ; from the bladder 
as a result of instrumentation, calculi, wounds, foreign bodies, neoplasms, 
ulceration, parasites, or the hemorrhagic diathesis ; from the prostate 
or accessory organs and from the urethra. 

The administration of certain remedies may account for the appear- 
ance of bloodin the urine. Hematuria occurs at times as a symp- 
tom of malarial fever, and, in women, as a form of vicarious men- 
struation. 

Blood in the urine may be recognized by its characteristic coagula, by 
the red or reddish-brown color it imparts to this fluid, the presence of 
the corpuscles under the microscope, or the fibrinous casts of the tubules 
of the kidney or ureters. In rare instances the blood disks are entirely 
destroyed, and the coloring matter set free. This condition is apt to 
occur in ammoniacal urine. 

When urine containing blood is boiled, a white or cloudy coagulum 
is formed, its density depending upon the quantity of blood present. 

If bloody urine is allowed to stand without being agitated, the cor- 
puscles setile to the bottom of the vessel, and may be recognized by their 
red or amber color. Under the microscope they may assume different 
shapes. In acid urine the disks retain their biconcave conformation for 
along time. When the hemorrhage is slight, they float isolated ; if pro- 
fuse, they may be caught in coagula or collect in rouleaux. If the re- 
action is feebly acid, or where the corpuscles are submitted for a consid- 
erable time to the action of the urine, they lose their biconcave shape, 
and become distended, swollen, and spherical. They may be recognized 
from pus-corpuscles by their smaller size, transparency, and in not con- 
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taining granular bodies. At times they retain their flat shape and ap- 
pear with serrated edges. 

Blood casts usually come from the kidney tubules, and are composed 
of fibrin in which the red disks are entangled in varying proportion. In 
some, large clusters or groups of blood-corpuscles are seen, with an 
occasional epithelial cell from the kidney or urinary passages. When 
the disks have been completely destroyed, as in the decomposition of 
the coloring matter in ammoniacal urine, and the organic elements of the 
blood are not recognizable with the microscope, the spectroscope may be 
relied upon to demonstrate the presence of the coloring matter. 

In determining the source of blood in hematuria the following points 
should be considered : When the bleeding is urethral, the first discharge 
of urine is most deeply colored. <A clot of blood preceding or accom- 
panying the discharge of urine indicates urethral hemorrhage. In males, 
if spermatozoa are entangled in the coagula, the suspicion of heemor- 
rhage from the vasa deferentia, vesicule seminales, or prostatic appara- 
tus is entitled to consideration, although the fact must not be overlooked 
that these elements may mingle in the urethra with blood from any part 
of the urinary passages. 

When the bleeding is from the pelvis of the kidney pain and other 
symptoms of stone or pyelitis will often precede the hematuria. Not 
infrequently, however, the hemorrhage is, next to the presence of pus 
in the urine, the first indication of pyelitis. 

In hemorrhage from the bladder there are often symptoms of cystitis 
which will point directly to this organ as the source of the bleeding. In 
differentiating the source of blood from the kidneys, ureters, and the 
bladder, the method of Thompson and Van Buren may be resorted to 
with success. Introduce a soft catheter just within the neck of the blad- 
der, draw off the contained urine, and wash out the organ with clean 
water. If, during the irrigation, the water which flows away contains 
blood, the hemorrhage is from the bladder walls. If it flows away clear, 
then empty the bladder, place the finger over the end of the catheter, 
allow it to remain introduced, and wait until a small quantity of urine 
has accumulated. Thisis drawn off, and, if it is bloody, and if the clear 
water now thrown in comes out unstained, the inference is fair that the 
bleeding is from the ureters or beyond. The cystoscope should be em- 
ployed in cases in which doubt may exist after the foregoing methods 
have been tried. 

Hemorrhage from the urethra is rare except from violence, the lodg- 
ment of calculi, or from ulceration. 

Hzematuria due to parasitic lodgment in the walls of the bladder is 
exceedingly rare in this country. In 1883 a young man of white parents 
—a native of Natal, Africa—came under my care on account of chronic 
hematuria. He was at this time twenty-six years of age, and had had 
bloody urine at intervals for thirteen years. His health was not seri- 
ously impaired. The urine was faintly acid ; specific gravity 1°020, with 
only a trace of albumin, which was readily accounted for by the slight 
amount of blood. About the middle and toward the last stage of the act 
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of micturition a few strings of clotted blood were discharged. Placing 
these under the microscope, I discovered a number of bodies (Fig. 717) 
shaped much like a watermelon seed, except that the small end was 
more pointed. These were evidently the eggs of 
the parasite known as Bilharzia hematobia, the 
3 hematuria resulting from the rupture of capillaries 
caused by the presence of nests of these ova in the 
mucous membrane of the bladder. This disease is 
frequent in Africa and Asia, but almost unknown 
Fis. 717.1, Ova of Bilhar- in North America. The body of the male parasite 
see ry ik me A Ei is about four lines in length, threadlike, and flat- 
iia the adthorseacy  tened anteriorly (Aitken); the female a little shorter 
and more delicate. They inhabit by preference the 
portal vein and the walls of the bladder. In treating my patient I 
saturated him with large doses of santonin for a week, and injected the 
bladder daily with alcohol, beginning with a 1-to-20 solution, and in- 
creasing it to the extreme degree of tolerance by the bladder. The 
patient improved in every respect, but the hematuria was not entirely 
arrested when he returned to Africa, in November, 1883, since which 
time I have not heard from him. 

The parent distoma is killed by high febrile movement, and with its 
death the hematuria ceases. 

The treatment of hematuria must be directed to the disease of which 
itis a symptom. The patient should be required to remain in the re- 
cumbent posture. Large doses of citrate of potash will prove beneficial 
in rendering the urine less irritating. Opium is advisable, not only on 
account of the relief from pain it affords, but because it secures com- 
plete quiet, which is essential, and prevents the too frequent evacuation 
of the bladder. 

When the hemorrhage is from this organ, and does not yield to the 
measures above given, the injection of cold or hot water, or of astringent 
solutions, may be employed. If villous growths are present, they should 
be removed by cystotomy. 

Sterilization of Urine.—Sterilization of the urine is of great impor- 
tance in the treatment of all surgical lesions of the urinary tract. It was 
brought prominently to the notice of the profession by the late Prof. 
Edward R. Palmer, of Louisville, Ky. It may be effected by the admin- 
istration of the following formula ; 

B Oil of gaultheria.... .. ..0. 09h ee ce i 
Salol... 2.0... 0.00.5. 1 Se 3°]. 

Sig.: Take per os in capsules containing twenty drops, or the same 
quantity on sugar, three or four times a day. 

Next in order is the administration of boric acid, five grains four or 
five times a day, which will produce a similar beneficial effect. 

Eucalyptol has been recommended by Prof. J. Nevins Hyde, of 
Chicago, for this purpose. I have nsed in a large number of cases 
the gaultheria and salol preparation, and prefer it to other reme- 
dies. Foul-smelling and infectious urine becomes odorless and sterile 
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within twenty-four hours of the administration of eighty drops of this 
mixture. 
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Urinary calculi may form in any portion of the kidney, in the pelvis 
or ureters, in the bladder or urethra. They are concretions of the vari- 
ous inorganic substances which are common to the urine. Organic parti- 
cles, such as epithelia, mucus, and various inflammatory products, often 
enter into the formation of calculi. When an aggregation of the urinary 
salts occurs within the kidney tubules, the probabilities are that the 
stone so formed will remain imprisoned in this organ (renal calculus) 
until removed by ulceration or operation. Forming in the larger straight 
tubes of the pyramids, a urinary concretion may, while yet minute, es- 
cape into the calix and pelvis, and pass down the ureter into the blad- 
der, or remain lodged in the pelvis or excretory duct. 

It is, moreover, probable that the majority of calculi found in the 
bladder, or passed by the urethra, originate as concretions in the straight 
tubes, calices, or pelves of the kidneys, whence they drift outward to 
the bladder, and there by continued accretion become large enough to 
attract attention, even if the transit along the ureter was unnoticed. 
Undoubtedly a fair proportion of vesical calculi are formed in this organ 
proper, and the greater number of these may be grouped in the class of 
calculi which form around nuclei composed of foreign substances, or 
animal matter, such as epithelia, inflammatory products, etc. Con- 
versely, it is admitted that animal matter may form the nucleus of a 
kidney or pelvic concretion, while a bladder calculus may also be formed 
by accretion of the purely inorganic elements of the urine. 

A calculus is rarely of uniform composition, more frequently combin- 
ing two or more inorganic as well as organic elements in its formation. 
In the nomenclature it is the practice to give to the stone the name of 
the preponderating element. 

That most commonly observed is composed principally of uric acid 
and the urates. These stones are of fair consistency, yellowish or light- 
brown in color, not very smooth when single, yet not so rough as oxa- 
late-of-lime concretions. They may attain a diameter of two or three. 
inches. Asarule, they form in urine which is distinctly acid in reaction. 

The mulberry or oxalate-of-lime calculus is next in order of fre- 
quency, and relatively more so in children than in adults. It may exist. 
in all sizes, and varies greatly in color. The smaller concretions are light 
in color and fairly smooth; the larger are exceedingly rough, with jagged 
edges, and are dark brown in color, in rare instances white. Oxalate-of- 
lime calculi usually commence in the kidney, and pass as small particles 
to the bladder. The most severe forms of ‘‘renal colic” are due to 
the slow and painful passage of these rougher concretions along the 
ureters. 

Phosphatic calculi come next in order of frequency, and are divisible: 
into three classes: the ammonio-magnesian and phosphate-of-lime (fu- 
sible), neutral phosphate of lime, and ammonio-magnesian ealeuli. 
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Fusible calculi are more often met with than the other two forms of 
phosphatic concretions. They are gray or white in color, readily friable, 
-and light. The hardness is proportionate to the lime phosphate present, 
They attain large size, and conform themselves to the shape of the’ 
bladder. 

The neutral phosphate-of-lime calculus is rare. It may form in the 
kidney, though it originates chiefly in the bladder. All the phosphatic 
calculi are chiefly vesical in origin, being found with ammoniacal urine, 
which is present with chronic vesical catarrh. The ammonio-magnesian 
phosphatic concretion is equally rare, and differs very slightly in its 
chemical and physical characters from that just described. 

Other and still rarer forms of urinary concretions are the following: 

Oystin.—This variety is usually smooth, occasionally corrugated, 
yellow in color when fresh, inclining to a greenish hue when long removed. 
They break readily, do not show a marked concentric arrangement, and 
are somewhat greasy to the feel. 

Xanthic or uric-oxide calculi have only been reported in two or three 
instances. They are of concentric formation, smooth and greasy to the 
feel, and vary in color from gray to brown. 

Carbonate-of-lime calculi are usually multiple, and are light gray in 
color and chalky in consistence. 

Organic calculi, consisting of epithelia, blood, etc., are not infre- 
quent as nuclei for other varieties, but exceedingly rare as independent 
forms. 

Stone in the bladder is a misfortune that may befall every age and 
condition of human life, from the foetus im wtero to the old and decrepit. 
The period of greatest exemption is from twenty to fifty years of age. 
It is comparatively frequent in children, and here must be chiefly of renal 
origin and due to the excess of inorganic elements in the urine, since 
obstruction and inflammatory diseases of the urinary tract rarely exist at 
thisage. After fifty, when prostatic, cystic, and urethral obstruction are 
more frequently met with, the formation of calculi, vesical in origin, is 
more common. As to sex, stone is more frequent in males. It was for- 
merly argued that there was no difference in the frequency of stone in the 
sexes, but that the short and dilatable urethra of the female allowed a 
ready escape to the concretion before it became sufficiently large to pro- 
duce any organic disturbance. When, regardless of the statistical evi- 
dence which shows that the number of deaths in males from urinary cal- 
culus is ten times greater than in females, we consider that one of the 
most frequent causes of stone is the gouty diathesis, and that gout is 
more frequent in men; and, again, that prostatic and urethral obstruc- 
tion is peculiar to this sex—it must be conceded that the conditions for 
the formation of calculi are more frequently present in males. 

In the etiology of stone in the bladder two great factors are recog- 
nized: The one includes all conditions of the economy which favor pre- 
cipitation of the inorganic elements of the urine; the second all obstruc- 
tive and inflammatory lesions which produce decomposition of the urine 
in the bladder, the detachment of epithelia, and the accumulation of 
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other organic elements which serve as nuclei around which the salts of 
the urine are congregated. 

In the first category are hereditary tendencies, such as gout and rheu- 
matism. Certain conditions of malnutrition undoubtedly lead to a pre- 
cipitation of the urinary salts, for children poorly fed and cared for are 
much more apt to suffer from calculus than those who are well fed and 
comfortably clothed and sheltered. 

It can scarcely be doubted that residence exercises a causative influ- 
ence upon the formation of calculus. In the United States, northern 
Alabama, Tennessee, and Kentucky afford a large number of this class 
of cases, while in New York and the New England States stone in the 
bladder is exceedingly rare. 

In the group of local causes may be classed all cystic diseases in 
which the products of inflammation collect in the bladder and form 
nuclei, around which concretions occur ; prostatic enlargement inducing 
retention, cystitis, and decomposition of urine ; stricture, and all obstruc- 
tive and inflammatory lesions of the urethra which may involve or affect 
the integrity of the bladder; the presence of any foreign matter in the 
bladder, or paralysis of the bladder from any cause. 

The Symptoms and Diagnosis.—It may be stated at once that, how- 
ever much has been and may be said of the value of the various symptoms 
of stone, the diagnosis rests upon one simple expedient, the introduction 
of a metallic instrument into the bladder, and in contact with the stone. 
For this purpose the ordinary steel sound is usually sufficient. The blad- 
der should be allowed to contain about half a pint of fluid, and when the 
instrument is introduced it should be manipulated so that the convexity 
of the curve will glide over the floor of the bladder back and forth from 
the neck to the posterior wall of the organ, at the same time depressing 
the bladder toward the rectum. By this manceuvre the stone will be in- 
duced to gravitate to the deeper portions in contact with the instrument, 
or so close to it that a sharp, quick turn to right or left will bring the 
calculus and metal into appreciable contact. In certain cases of prostatic 
hypertrophy the calculus may remain concealed immediately behind the 
enlarged organ, and in such a position that the sound can not be brought 
in contact with it. Under such conditions Thompson’s searcher (Fig. 718) 


Fic. 718.—Thompson’s searcher: 


will be found useful. The objection to this instrument is the difficulty 
of its introduction from the abrupt nature of the curve near the tip. 
When once introduced its value is readily appreciated. Turning its 
point downward and moving as if to withdraw it, there is no portion of 
the floor that it will not thoroughly search. 

When a stone can not be appreciated with a full or half-filled bladder 
it may be felt if this organ is completely emptied. Not only is the cal- 
culus driven toward the neck of the bladder when it is emptied of urine, 
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but the hardness and weight are more readily appreciated, since it is 
held in the grasp of the organ, and can not slip away when the sound 
touches it. In some forms of vesical calculus the stone becomes partially 
or completely encysted in some portion of the bladder wall. The calculus 
may drop into an abnormal pouch in the bladder ; it may sink by a pro- 
cess of ulceration into the walls, and be partially or completely sur- 
rounded by a newly formed inflammatory tissue, or it may have been 
lodged in the ureter near its termination. 

Again, a stone may be caught in the upper portion of the bladder 
without being sacculated. In sounding for stone in adults narcosis is 
rarely required, especially where there are no symptoms of severe cysti- 
tis and tenesmus. In children an anesthetic should always be employed. 
When the calculus can not be felt after careful search it is at times a 
successful expedient to introduce the finger into the rectum and make 
upward pressure upon the base of the bladder, and firm pressure down- 
ward upon the abdomen just above the symphysis pubis. 

Vesical calculus may be suspected in a patient who has had renal 
colic, or has passed by the urethra particles of gravel, and afterward 
develops a cystitis. Not infrequently, however, a concretion goes from 
the kidney into the bladder without attracting the attention of the pa- 
tient. If it lodges here and increases slowly in size, it may remain for 
months or years without giving any symptoms of cystitis, or marked 
annoyance. Usually, however, when a stone is present, and is so light 
and smooth that it does not affect the mucous membrane of the bladder, 
it attracts attention by mechanical interference with the escape of urine, 
dropping at times into the orifice of the urethra, and suddenly shutting 
off the flow during micturition. 

When a stone, by reason of its size, weight, and roughness, begins to 
cause cystitis, frequent micturition is a prominent symptom. A burning 
or smarting pain, referred to the end of the penis, is a frequent symptom 
in this, as in idiopathic inflammation of this organ. At times the pain 
is referred to the scrotum, penis, uterus, and other organs, or along the 
nerve tracts in the lower extremities. In any jolting movement, as in 
riding on horseback or in vehicles without springs, or in walking about, 
the pain is increased. Tenesmus is often violent toward the end of uri- 
nation, when the stone is grasped by the contracting bladder. The urine 
almost always contains pus, and blood is frequently present. Hzema- 
turia, with calculus, occurs chiefly during the waking hours, when the 
patient is moving about. Itis more apt to be met with in oxalate-of- 
lime calculi than in the other varieties. In the rare instances in which 
stone exists with villous growths of the bladder, hemorrhage is often 
excessive. When a calculus is of large size it may by pressure produce 
pain and symptoms of disturbance in other organs, as the vagina, uterus, 
or rectum. The size and character of a stone in the bladder may, in a 
measure, be determined by exploration with the sound, as well as by 
palpation. 

A large stone is usually felt as soon as the sound enters the neck of 
the bladder. The sense of resistance is greater, and a fair idea of its 
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proportions may be made out by passing the metallic sound along its 
surfaces. A small stone is often with difficulty recognized. Pressure 
above the symphysis pubis, and intravaginal or rectal exploration, are not 
without value in estimating the size of a calculus. If the click of the sound 
is sharp and clear, and if the surface is rough and grating to the sense 
of touch conveyed along the instrument, an oxalate-of-lime stone may 
be suspected, and, if the patient is a child, the suspicion is strengthened. 
Heematuria, and all the symptoms of cystitis, are, as a rule, increased 
with this form of calculus. In patients with the gouty or rheumatic 
diathesis, wric-acid stone is the rule. The acidity of the urine in a 
measure excludes phosphatic calculus. In the exceptional instances in 
which a portion of the surface of the bladder has become incrusted with 
the inorganic elements of the urine, this condition may be determined 
by the immobility of the concretion when the sound is brought in con- 
tact with it. The absence of a spherical calculus can be determined by 
digital exploration through the rectum or vagina, combined with pres- 
sure from above the symphysis pubis. 

Treatment and Prognosis.—The attempts to dissolve vesical calculi 
by the administration of remedies by the mouth, or by solutions thrown 
into the bladder, have not met with encouraging success. While there 
is little doubt that the correction of a dyscrasia which is favorable to the 
formation of stone may prevent or retard the further growth of an exist- 
ing concretion, there is no evidence to prove that a stone in the bladder 
was ever diminished in size or removed by this plan of treatment. 

The proper treatment of stone in the bladder may be divided into the 
curative and palliative. To the former belong the operations of Jithot- 
omy and lithotrity ; to the latter are systematic medication and hygiene, 
together with the employment of all local means calculated to relieve 
pain and prolong life. The conditions under which lithotrity should be 
preferred to suprapubic lithotomy are rare, and are given with the de- 
scription of the operation. 

Lithotrity.—It the symptoms are not so distressing as to demand 
immediate interference, from ten days to two weeks should be devoted 
to the careful preparation of the patient. It is not only important to 
improve the general condition, but 
also to accustom the urethra to 
the introduction of the sound. 
Strict adherence to the practice of 
antisepsis as given for the bladder 
and urethra is required. 

The instruments required are ———— 
the lithotrite and an apparatus for Fic. 719.—Fenestrated jaws of Thompson’s lithotrite. 
washing out the detritus. 

Of the various crushing instruments which have been introduced, 
that of Sir Henry Thompson is to be preferred (Fig. 722). It is com- 
mendable for its lightness, strength, and smooth action. With the 
heavier instruments the sense of touch is not so delicate and acute. The 
lighter lithotrite is strong enough to crush any calculus which may be 
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safely removed by this operation. Moreover, it is especially to be com- 
mended for the fenestrated jaw in the female blade, which allows the 
male blade to pass entirely through, and thus avoids the danger of 
choking and fouling. It consists of a male blade (Fig. 720), or sliding 
rod, which fits into a fixed or female blade (Fig. 721), which is deeply 
hollowed out for its reception. 

The seizing and crushing action of the lithotrite is double. When the 
male blade is carried through the hollow handle into the slot in the 
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Fic. 720.—Male blade of 'Thompson’s lithotrite. 
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Fie. 721.—Female blade of Thompson’s lithotrite. 


female blade, a simple and rapid to-and-fro movement can be executed - 
by pushing or pulling on the male blade with the right hand, while the 
left steadies the female blade, to which the handle is attached. This 
movement can be made very effective in seizing the stone and in crush- 
ing the smaller fragments without taking the extra time in sliding the 
catch which throws on the screw motion of the instrument. 

When, however, a stone is caught in its grasp by the sliding move- 
ment just described, and is so solid and resisting that a sufficient and safe 
crushing force can not be employed, the catch on the top of the handle 


G. TIEMANW. CO.N. ¥ 
Fie. 722.—Thompson’s lithotrite adjusted. 


is slipped upward. The sliding movement is now impossible, and the 
more powerful screw motion substituted. By turning the wheel at the 
end of the male blade to the right, the stone can be felt to give way 
under the crushing force. 

In the removal of vesical calculi by this operation two procedures are 
recognized, viz., complete and incomplete lithotrity. 

In the former, or Bigelow’s method, narcosis is required ; the stone 
is entirely crushed, and the fragments washed out at a single oper- 
ation. In the latter, anesthesia is not employed ; the calculus is only 
partially comminuted, and the fragments are left to pass off with the 
urine. 

Complete lithotrity has almost entirely superseded the older oper- 
ation. It is preferable in all cases where the condition of the patient 
justifies the risk of shock from a capital operation under narcosis. 

Operation.—The patient, being narcotized, is placed upon the operat- 
ing table, in the dorsal decubitus, with the pelvis raised about half a 
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foot by pillows placed under the sacrum. Ii the bladder has not been 
emptied just before the operation, the urine is now drawn off and about 
one pint of tepid water injected, thus distending this organ and render- 
ing the mucous membrane less liable to injury from being picked up by 
the instrument. The lithotrite, having been properly warmed, oiled, and 
tested as to its working capacity and strength, is now prepared for intro- 
duction by sliding the male blade completely down until its tip passes 
into the fenestra of the female blade. As the convexity of the male 
blade is serrated, great care must be taken not to push the rough surface 
beyond the level of the female blade, since the introduction of the in- 
strument, improperly adjusted, would do unnecessary violence to the 
floor of the urethra. 

A right-handed operator should stand at the patient’s right side. 
The instrument is locked and carried into the bladder by the same ma- 
neuvres as given for the introduction of the sound or metal catheter. 
When the beak is well into the bladder, it is carried along the floor, with 
the tip pointing upward, until it meets with the resistance of the poste- 
rior wall of the bladder, when it should be slightly withdrawn. The 
handle should now be elevated, in order to depress the floor of the blad- - 
der with the convexity of the curve. Held firmly in this position, the 
lithotrite is opened by withdrawing the male blade about two inches. 
The operator should now strike the handle of the instrument with the 
knuckles or hand hard enough to carry the concussion to the bladder, 
in order to dislodge the calculus and allow it to fall into the lowest por- 
tion of the organ, and within the grasp of the lithotrite, which is now 
closed by pushing the male blade down. If the stone is seized, it will be 
made evident by the failure to close the blades, and, when caught, it 
should be firmly held, the screw movement adjusted, and the wheel ro- 
tated slowly. Having thus secured the stone, the instrument should be 
moved to and fro, in order to assure the operator that the wall of the 
bladder is not caught. In crushing a calculus, the rapidity with which it 
is done should be determined by the sense of resistance experienced. It 
isnot safe to employ force sufficient to spring the blades. A stone which 
can be safely crushed will yield perceptibly under a few turns of the 
screw. Phosphatic stone can often be rapidly comminuted without ad- 
justing the screw. Uric-acid calculi require more power, while the oxa- 
late-of-lime at times can not be crushed at all. 

If the manceuvre above described fails after being several times care- 
fully repeated, search must be made in other quarters. Holding the in- 
strument beak upward, the convexity still upon the floor of the bladder, 
separate the blades, turn the shaft half over to the right, and then close 
the blades. If the stone is seized, hold it steady, adjust the screw mo- 
tion, tighten the grip by a slight turn of the wheel, and carry the instru- 
ment back to the middle line with the beak pointing upward. If it does 
not move freely, the indication is that the bladder has been picked up, 
and of course the blades must be separated and another effort made. 
With the instrument shown there is little danger of this accident. 
The same manceuvre may be tried on the opposite side. If there is pros- 
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tatic enlargement, it may be necessary to turn the beak downward into 
the pocket on the floor of the bladder. If, after a half hour’s search, the 
seizure has not been effected, the operation should be discontinued. 
When the stone has been seized and broken once, the same maneu- 
vres should be carefully yet rapidly repeated until no large pieces re- 
main. It will usually be found easy to crush 
the smaller pieces by the sliding movement 
alone. The instrument should now be closed 
until the blades have the same relation as 
when introduced, and then withdrawn. The 
evacuator consists of a rubber bulb capable 
: of holding about one pint. At the upper 
i = end is a funnel and stopcock for filling and 
= va | closing the apparatus. Below is attached a 
Lae glass globe, in which the particles of stone 
<a gravitate as fast as they are drawn into the 
evacuator. Between this and the rubber 
bulb is a second stopcock, and a place for 
attaching the catheter. It is advisable to 
insert a piece of rubber tubing, about five 
inches in length, between the catheter and 
the evacuator, in order to prevent the jar- 
ring motion imparted to the bulb from be- 
ing conveyed to the instrument in the blad- 
der. The catheters (Fig. 723) are of differ- 
Fra. 723— Thompson's improved evae- ent, sizes and shapes, ranging from No. 14 
to No. 25, U. S. The evacuation is much 
more rapid with the larger instruments. However, the urethra should 
not be overdistended. In general, the catheters which are only slightly 
curved near the tip, with the eye at the extremity, are preferable. In 
filling the bulb, in order to exclude the air, the glass ball is first de- 
tached, filled with clean warm water, and readjusted. Both stop-cocks 
are now open, the end of the tube closed with the finger, and water 
poured into the funnel until the bulb and tube are filled to overflowing. 
The cocks are then closed, and the instrument intrusted to an assistant. 
The catheter, well oiled, is carried into the bladder, and as the water is 
escaping the lower end of the rubber tube attached to the evacuator is 
slipped over the end of the instrument. The bulb is grasped between the 
thumbs and fingers of both hands and squeezed, thus forcing the greater 
part of its contents into the bladder. It is now allowed to expand; the 
water rushes back out of the bladder and brings with it the smaller par- 
ticles of stone which fall down into the glass sphere. This part of the 
operation may be expedited by rapidly half emptying the bulb into the 
bladder, and as rapidly allowing it to expand. When it is seen that 
particles of the calculus cease to fall into the receiver, the catheter 
should be withdrawn, the lithotrite reintroduced, and a second crushing 
done. The bladder is again washed out, and these operations should be 
alternated until all detritus is removed, unless alarming symptoms should 
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supervene, when of course all operative measures should be discontinued. 
If the glass receiver becomes filled, it should be detached and emptied. 
At times particles of calculus become lodged in the catheter or tube, and 
require to be dislodged with a stylet. From one to one and a half hour 
may be allowed for this operation from the commencement of the anzs- 
thesia. The prognosis will be more favorable with the shorter period, — 
but it is wiser to proceed carefully and remove the stone thoroughly, even 
ifa longer time is required. The absence of all fragments can be recog- 
nized by placing the ear over the bladder at the symphysis while the 
evacuator is being worked. The click of any fragments against the 
catheter can be distinctly heard. The introduction of a sound will also 
determine the presence of any pieces. 

In the after-treatment opium is essential to relieve pain and tenesmus. 
Citrate of potash, grs. xx, three or four times a day, with flaxseed tea, 
will render the urine less irritating. The soft catheter may need to be 
employed to evacuate the bladder. 

In incomplete lithotrity the crushing is done in the same manner as 
just described. A fair degree of urethral anzesthesia may be secured by 
the employment of cocaine. The lithotrite is only introduced once, and 
not more than five or ten minutes are consumed in the operation. The 
evacuator is not employed, the detritus being expelled in the act of 
urination. 

Cystotomy or Lithotomy.—Cutting into the bladder for the removal 
of stone is performed through the perineum or through the abdominal © 
wall, just above the symphysis pubis. Incision through the rectum in 
males is no longer arecognized procedure, while the vesico-vaginal opera- 
tion is rarely, if ever, indicated, since it necessitates a second operation 
to close the fistula. 


SUPRAPUBIC CYSTOTOMY. 


At various times in the history of surgery the operation of suprapu- 
bic cystotomy has been brought to the attention of the profession, to 
achieve a short-lived popularity and then be relegated to obscurity. 
Under the impulse of modern surgery, the operation has taken a position 
from which it is safe to say it will not again recede. 

To perineal cystotomy it should be preferred in practically all cases 
in which entrance to the bladder by an operative wound is desired. For 
the removal of all forms of neoplasm no other method is to be compared 
toit. For the extraction of foreign bodies so shaped or so large that they 
can not be withdrawn by means of the small Thompson lithotrite without 
undue violence to the urethral canal it is to be preferred. It is the better 
operation in all cases of vesical calculus, with the exception of very small 
and soft caleuli in adults in whom the urethra is capable of freely admit- 
ting the lithotrite and the bladder is not affected with marked cystitis. 
Under such conditions, in expert hands, Zitholapaxy is permissible, the 
fragments being removed either by the act of urination or with the evac- 
uator. In all forms of cystitis due to prostatic hypertrophy the perineal 
Operation can not be compared to the suprapubic incision. In females it 
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should absolutely supersede the establishment of a vesico-vaginal fistula, 
for, with proper care, a perfectly satisfactory drainage and rest to the 
bladder can be obtained by suprapubic siphonage, a method which wil] 
not only cure the cystitis, but saves the patient from a secondary and 
formidable operation in the closure of a vesico-vaginal fistula. 


The foregoing conclusions are based upon an experience in fifty-one cystotomies 
done upon forty-nine subjects for various conditions, the operation being of neces- 
sity repeated in two cases for recurring infectious cystitis, in a child four years of 
age and in a male of fifty-four, in which latter case, after removal of a tumor of the 
middle lobe of the prostate, cystitis recurred. Both of these cases recovered, cured. 

Of the entire number of patients, four died. Of these fatal cases, one, a man 
sixty-eight years of age, with chronic general concentric hypertrophy of the pros- 
tate and severe chronic cystitis, expired on the fifteenth day after the operation 
from general exhaustion and well-marked symptoms of cerebral softening. In this 
case no effort was made to remove any portion of the prostate, and nothing was 
_ done, in fact, but a suprapubic cystotomy for the purpose of drainage. A second 
case, also a male, and of the same age (sixty-eight), with chronic cystitis, caused by 
hypertrophy of the middle lobe of the prostate, which was easily and quickly 
removed, proved fatal on the third day after operation from a well-marked apoplectic 
stroke, the patient having had, some months previously, a slight attack of this same 
nature. A third case, seventy-five years of age, died on the eighth day after the re- 
moval of a small calculus in uremic coma following suppression of urine. A fourth 
case, that of a woman sixty-five years of age, who had suffered from chronic cystitis 
for six years, died nine weeks after operation from general exhaustion and failing 
mental power, which suggested strongly, to my mind, a condition of cerebral anx- 
mia, or the softening of senility. 


It will be seen from the above that the danger of death after this opera- 
tion is not great, and it is not without interest to note that in all of the 
four fatal cases cerebral symptoms were prominent. As in all other sur- 
gical procedures, the old and worn out perish. 

I have arranged my cases in the following order: First, tumors, of 
which there were eighteen cases; thirteen of these were connected with 
the prostate ; three were papillomata of the wall of the bladder ; tio un- 
classified tumors, one a small sessile elevation in the trigonum and the 
other a simple pedunculated mass growing out from the internal orifice 
of the urethra in a woman, removed with the finger, and, while easily 
recognized, was crushed in the act of removal and lost in the effort to 
extract it (probably myxoma). 

Of the thirteen tumors of the prostate, one was cancer of the left lobe 
and body in a male twenty-four years of age, a palliative curettage being 
done to relieve pain from pressure. The patient perished several months 
later from metastasis. 

The twelve cases of prostatic hypertrophy furnish to my mind the 
most interesting group. Prostatic hypertrophy from a clinical standpoint 
is general (concentric) or local in character. When local, there is almost 
always the so-called tumor of the middle lobe with hypertrophy of one 
or other of the lateral lobes, but not of the entire organ. Jn six of my 
twelve cases there was concentric hypertrophy, and by this I mean such 
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an abnormal development of the tissues of this organ that not only does 
it expand in all directions (excepting anteriorly, in which direction its 
development is arrested by the triangular ligament) until the canal of the 
urethra is practically occluded, but the organ projects backward into the 
cavity of the bladder, forming a mass which may properly be likened to 
a prolapse of the rectum of long standing. As these cases occur in gen- 
eral in persons well along in life and, as a rule, so broken down in health 
asa result of this condition that a formidable operation is scarcely per- 
missible, I have in all of these cases declined to attempt any removal of 
the enlarged organ, but advised permanent suprapubic drainage. The ob- 
jections to extirpation are forcible, since removal of that portion of the 
organ projecting back into the bladder would not relieve the obstruction, 
while the removal of the entire organ under such conditions would be 
exceedingly dangerous to life and, in my opinion, entirely unjustifiable. 
Moreover, in all of these cases there is such a chronic condition of over- 
distention of the bladder and partial paralysis as a result of hyperdisten- 
tion, that the bladder is unable to empty itself even after the obstrnction 
isremoved. The proper operation, therefore, in these cases, is drainage. 

In six cases there was a tumor in the middle lobe, and this obstruction 
was removed. In three of these cases calculi were present, which, how- 
ever, did not complicate the operation. The only fatal case among the 
prostatic operations was one who died from apoplexy on the third day 


' after the operation, and who at the time of death was in excellent con- 


dition as far as the bladder, prostate, and operative wound were con- 
cerned. Of the five cases which recovered after the tumor of the middle 
lobe was removed, two were lost sight of and I have not been able to find 
them. The other two survivors could partially empty the bladder for 
years after the operation, but, having acquired the habit of using a cathe- 
ter before operative interference, continued to use it until the death of 
one from old age, eight years after the operation. 

As far as my experience may be of value, the conclusion is reached 
that cases are exceptional when after either hypertrophy of the middle 
lobe or concentric hypertrophy of this organ, which has existed for a 
period of one or two years, and caused repeated hyperdistention of the 
bladder, it is able to empty itself to the satisfaction of the patient even 
when the obstruction no longer exists. The importance of early inter- 
ference is clear. 

Of the three cases of papilloma, the patients were aged forty, thirty, 
and fifty years respectively. The tumor sprang from the posterior wall 
in each case, in two from the upper posterior wall or toward the summit 
of the bladder, and in one from the posterior inferior wall about halfway 
between the two ureteral openings. This last case had a very narrow 
Stem or pedicle, seemingly about half an inch in diameter and about an 
inch in length, expanding into a cauliflower-like mass two or three inches 
in diameter. The other two sprang from broader bases, and, while cau- 


liflower-like in development, were not so easily dealt with as to their 


points of origin. All recovered from the operation, and one is living 
With no recurrence during the four years which have elapsed since the 
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operation. The other two died from recurrence and general exhaustion 
caused by the hemorrhage and cystitis which ensued, one nine and the 
other thirteen months after the operation. 

Second, cystitis. The most frequent disease of the bladder which 
requires drainage is chronic cystitis, for this is not only present in prac- 
tically all cases of tumor and stone, but occurs in a large majority of 
cases in which there are no calculi present and no neoplasm or enlarge- 
ment of the prostate. My clinical notes contain twenty operations for 
chronic cystitis uncomplicated by tumor or stone. These operations 
were done in nineteen patients, two of whom were males four years of 
age. One of these had cystitis with tuberculosis of the bladder, which, 
of course, was incurable, although the child recovered from the opera- 
tion and was discharged from the hospital. The second case had com-_ 
pression myelitis with paralysis and an infectious cystitis due to the use 
of the catheter, which required bladder drainage ; he recovered, and was 
seemingly cured, but several months later a recurrence took place 
through a second catheter infection, and the operation had to be re- 
peated. This patient recovered, and was ultimately cured of the com- 
pression myelitis by laminectomy and the removal of a tumor of the 
spinal cord, and became fully restored to usefulness. 

Only one death occurred in these nineteen cases, and that was in a 
case almost hopeless from the start, the woman being sixty-five years of 
age, who was very much exhausted from a cystitis of six years’ duration, 
and who died nine weeks after the operation from general exhaustion 
and cerebral softening. 

Exclusive of the two children of four years just mentioned, the ages 
varied from twenty-one to sixty-five, the average being about forty-five 
years. The shortest period of drainage was seventeen days, and the 
longest eight weeks (except the case of permanent drainage). In twelve 
of these cases of drainage a cure resulted ; two were improved ; in one 
permanent drainage was established on account: of paralysis of the blad- 
der due to prolonged overdistention, and a single case was not improved 
by the operation. 

Third, calculus. For calculus there were eleven operations, with 
one fatal case from suppression of urine and uremic coma; three of 
these cases were complicated by prostatic tumor. The calculi varied in 
size from the very smallest up to two inches in diameter, and from a sin- 
gle calculus to more than a hundred small soft stones in one case. 

Fourth, foreign bodies. For removal of foreign bodies there were 
two cases, a piece of metal catheter that had been broken off in one case, 
and in the other (that of a female), a large stiff hairpin was removed. 
Both cases recovered. 

Fifth, exploratory cystotomy. There were two cases of exploratory 
cystotomy, in which both patients recovered. 

Operation.—It is important not only to shave those parts in the im- 
mediate field of operation, but the perinzeum, the inner surface of the 
thighs, and the region of the anus and buttocks. It is almost impossible 
to prevent an occasional overflow of urine in the after-treatment, and if 
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the hairs are all removed the parts can be much more readily cleansed 
and unpleasant odors prevented. The patient should rest upon the back, 
with the legs in full extension and upon a table so constructed that, at 
the proper moment, a modified Trendelenburg posture may be secured. 
The full Trendelenburg is not desirable, but, if the pelvis can be lifted a 
foot above the level of the shoulders, the weight of the intestines will be 
taken off the bladder, which is an advantage. There is no necessity 
under any circumstances to use rectal distention. For dilating the blad- 
der, I prefer water. Bristow’s air inflation I have never tried, but I fail 
to see any material gain in its employment. Iemploy asoft catheter and 
a glass barreled syringe containing four ounces of warm boric-acid solu- 
tion, or water which has been boiled and cooled to about 110° F. From 
twelve to sixteen ounces are forced into the bladder, and in males this 
can be held in by tying rubber tubing around the urethra and catheter, in 
females by digital pressure upon the urethra from below upward against 
the arch of the pubis. The incision I prefer is the longitudinal, the low- 
est angle of which is one inch below the upper margin of the symphysis 
pubis and the upper angle about three inches above this bone. Separa- 
ting the muscles in the median line, all heemorrhage should be arrested as 
the operation proceeds. With dull-pointed, curved scissors, the insertion 
of the recti muscles are snipped away for from one fourth to three fourths 
of an inch on either side of the median line close to their attachment to 
the pubic bone. If the operation is for the removal of a stone of small 
size or a foreign body, or for exploration or drainage in uncomplicated 
cystitis, it is not essential to have a wide external wound or a large in- 
cision into the bladder. I therefore modify the incision and exposure of 
this organ as the operation may require. When there is a tumor, as the 
greatest possible room is required, I usually add to the longitudinal a 
short transverse incision parallel with the pubic crest and divide the 
muscles at their insertions laterally somewhat farther, always taking 
care, however, not to approach too near the fibers of the external ab- 
dominal ring. When these muscles are divided and held back with re- 
tractors, the loose areolar tissue situated between the bladder and the 
surface of the pubic bone and the abdominal muscles is readily seen and 
separated from its slight attachment to the bone. If, then, the finger is 
carried down with the back of the nail in contrct with the surface of the 
pubic symphysis, this prevesical fat can be easily detached from the 
bladder with the nail as a dissector and carried upward for a distance of 
from one and a half to two inches, and, in certain cases of tumor of the 
upper posterior wall of the bladder, the peritonzeeum may be still further 
dissected off by lifting the prevesical fat and carrying the peritonzeum up 
with it. However, the peritoneum is rarely seen ; only once or twice has 
it come into view in the cases I have operated upon. It would be no 
Serious matter if it were torn through or incised if it were immedi- 
ately sutured with catgut. If at this stage of the operation it is evi- 
dent that the bladder is not sufficiently distended to bring it well 
under the touch of the surgeon or to lift the peritoneum high enough, 
four or eight ounces more of the fluid may be injected through the 
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catheter, which has been leff in. When a tumor is to be removed, or 
a stone of large size, requiring a good deal of operative interference 
within this organ, before opening the bladder I usually insert two loops 
of silk thread, which are carried by means of a short curved Hage- 
dorn needle entirely through the bladder wall, one on either side of 
the proposed line of incision. A little fluid will escape through these 
punctures, but will not interfere with the operation. These loops are left 
long and tied at least a foot from the margin of the incision, and are in- 
tended to steady the anterior wall of the bladder by proper traction as 
the operator is at work within the bladder. In this way undue dissec- 
tion of the anterior bladder wall from its normal attachments can be pre- 
vented. In rare instances, where one or more large veins appear on the 
anterior wall, if a line of.incision can not be secured to one side and safely 
removed from these veins, catgut ligatures should be passed, by means 
of a short-curved needle, and the vessels secured and divided between 
the ligatures. In removing tumors it is very important to have a large in- 
cision through the bladder wall, and to dilate this widely in all directions 
by retractors so inserted that the cavity of the bladder is well exposed 
and the point of attachment of the tumor brought in sight. In remov- 
ing papillomata they can usually be scraped off with the finger nail or 
an ordinary uterine curette. The point of attachment should then be 
thoroughly burned with the Paquelin cautery. For hypertrophies of 
the prostate it is not so essential to have the tumor so exposed, since the 
cutting forceps can be applied directly by the sense of touch, placing the 
tip of the index finger upon the mass to be removed, and carrying the 
forceps down with one blade on each side of the finger until the blades 
are guided on tothe mass. The forceps I have had made for this purpose 
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Fia. 724.—The author’s forceps for removing tumors of the prostate and bladder. 


have double cup-shaped blades, which, when the tumor is seized, are 
closed but do not entirely cut off the section grasped. The removal is 
made by twisting, in order to prevent the hemorrhage which would re- 
sult from a clean cut of these hard tumors. I do not apply the Paquelin 
cautery to prostatic hypertrophies. When any well-marked hemor- 
rhage is present, hot-water irrigation will aid in controlling it. I have 
on no occasion had to pack the bladder for hemorrhage, but would not 
hesitate to do this if necessary. In operating for the removal of foreign 
bodies, a much smaller incision is required, and for small caleuli an 
incision an inch long in the bladder will suffice. I have found it much 
easier to remove these stones by slipping them along with the index 
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finger until they present at the wound in the bladder. My objection to 
using an instrument for removing calculi is the fear of breaking off small 
particles which may escape detection and remain in the bladder. I 
have never had any trouble in extracting stones in this manner. In one 
instance, where more than one hundred were removed, 
I used a good-sized bladder scoop, as it expedited the 
operation. 

The after-treatment of these cases must, of course, 
vary. When there is no well-marked inflammation 
of the bladder, as after removal of a small stone or 
tumor or foreign body, or after exploration of the 
bladder in which no lesion was found, the operator 
may close the bladder by immediate suture. This is 
a very desirable method, for the reason that it does 
away with the necessity for suprapubic drainage and 
the slow process of closure of the wound, which, if 
left alone, takes from two to three weeks. In closing 
the bladder, I prefer firm small catgut, and the suture 
used is not unlike the Lembert suture employed in 
intestinal surgery. The needle is inserted about one 
eighth of an inch from the cut edge and comes out 
near the edge, yet not upon the cut surface, nor does 
the needle go into the cavity of the bladder. The su- 

‘tures should be about one sixteenth of an inch apart. 
Ido not think it is conservative surgery to close the 
superficial wound over this line of sutures, but prefer 
to put ina light packing of iodoform gauze, for fear 
that the catgut sutures might possibly give way. I 
have performed this operation in only two of my cases, 
and in both of these the wound closed primarily with- 
out leakage. Fig. 725.—Bodine’s mod- 

A catheter should be inserted and allowed to — jheatonol prendelen 
remain in for three days after the operation, or the 
water should be drawn by catheter every three or four hours in order 
to prevent any distention of the organ or strain upon the sutures. If 
for any reason the surgeon should deem it best not to undertake im- 
mediate suture of the bladder, he may rest assured that in from three 
to four weeks the wound will close by the ordinary process of repair in 
practically all cases. 

In drainage, the use of the rubber tube is essential for the com- 
fort of the patient. The ordinary T-shaped Trendelenburg tube is very 
unsatisfactory. Dr. J. A. Bodine has modified this by extending that 
part of the tube which projects into the bladder at least four and a half 
inches beyond the crosspiece, which is intended to catch within the blad- 
der on either side of the incision in this organ. As the end of the tube 
is thus kept in the deepest portion of the bladder, the siphonage is more 
Satisfactory. After the tube is introduced and before the wound is closed, 


it is better to throw in a good quantity of warm boric-acid solution in 
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order to flush the bladder and wash out any clots which may have been 
overlooked. The wound may be partially closed by one or two super- 
ficial sutures in the upper and lower angles, or left entirely open and 
filled with a light packing of iodoformized gauze around the tube. The 
duration of drainage should be determined by the condition of the blad- 
der. After the removal of a tumor or stone uncomplicated with severe 
chronic cystitis, the tube may be removed in five or six days. In five or 
six more a portion of the urine will be discharged through the urethra, 
and entirely by this route in ten days or two weeks more. 

Since there is usually danger of overflow due to obstruction of the 
tube from blood clot during the first twenty-four hours after the opera- 
tion, a generous quantity of absorbent cotton should be placed around 
and over the wound. When the tube is placed in position, it is attached 
to a long piece of tubing which is carried down the side of the bed and 
held in place by safety pins, and through this the urine is carried into a 
receptacle placed to receive it. Siphonage may be started by injecting 
the solution into the long tube until the bladder is well filled, holding 
the end of the tube higher than the summit of the bladder, removing 
the syringe, and closing the tube by pressure of the finger; the end is 
brought down lower than the level of the bladder, the pressure released, 
and the fluid allowed to run out of the tube, thus establishing siphon- 
age. The danger of infiltration of urine between the bladder and the 
abdominal wall or the pelvic bones is not to be considered when the ab- 
dominal incision is open and loosely packed. 


CYSTOTOMY FOR TUMORS OF THE PROSTATE. 


1. Male, aged 59. Concentric hypertrophy; permanent drainage; recovered ; 
much improved. 

2.. Male, aged 77. Concentric hypertrophy; permanent drainage; recovered ; 
improved. 

3. Male, aged 80. Concentric hypertrophy; permanent drainage; recovered ; 
improved. 

4. Male, aged 74. Concentric hypertrophy; permanent drainage; recovered ; 
cured. Over one hundred small calculi. 

5. Male, aged 55. Concentric hypertrophy; drainage three weeks; recovered ; 
permanent drainage advised, but declined. 

6. Male, aged 68. Concentric hypertrophy; permanent drainage; died fifteenth 
day from exhaustion and cerebral softening. 

7. Male, aged 67. Tumor middle lobe, one calculus removed; tube removed 
sixth day; wound closed sixteenth day; recovered ; cured. 

8. Male, aged 67. Tumor middle lobe removed; recovered ; cured. 

9. Male, aged 48. Tumor middle lobe removed ; one calculus; recovered ; cured. 

10. Male, aged 54. Tumor middle lobe removed; drainage eight days; recov- 
ered; cured. 

11. Male, aged 49. Tumor of middle lobe removed; ten calculi; recovered ; 
cured. 

12. Male, aged 68. Tumor middle lobe removed ; died third day, of apoplexy; 
had had one previous attack. 
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13. Male, aged 24. Cancer of left lobe and body of prostate and contiguous 


bladder; curettage; recovered ; died in four months of metastasis. 


PAPILLOMA. 


14. Male, aged 40. Upper posterior wall; two years’ duration; drainage; 
wound closed sixteenth day; recovered; improved. Died six months later from 
exhaustion from recurrence and cystitis. 

15. Male, aged 30. Posterior inferior wall near ureter, mushroom stem, top of 
tumor three inches in diameter; recovered ; cured. 

16. Male, aged 50. Upper posterior wall, broad pedicle; tumor filled bladder ; 
recovered; improved. Died thirteen months later from exhaustion from recurrence 
and cystitis. 

TUMORS UNCLASSIFIED. 

17. Male, aged 36. Sessile elevation in trigone; curettage; supposed myoma; 
left pyelonephritis; recovered; not improved. Died over a year later from pyelo- 
nephritis. 

18. Female, aged 20. Small pedunculated tumor, supposed myxoma, project- 
ing from internal orifice of the urethra into bladder; immediate suture; recovered ; 


cured. 
CALCULUS. 


19. Male, aged 46. Large; drainage six days; sinus closed forty-fourth day ; 
recovered ; cured. 

20. Male, aged 60. Calculus formed on fragment of catheter four inches long ; 
drainage five days; recovered ; cured. 

21. Male, aged 16. Oxalate of lime, one inch in diameter; drainage ten days ; 
recovered ; cured. 

22. Male, aged 50. Three calculi; recovered; cured. 

23. Male, aged 30. Single calculus; recovered; cured. 

24. Male, aged 45. Single calculus, two inches in diameter; drainage twelve 
days; recovered ; cured. 

25. Male, aged 3. Single calculus, half inch in diameter; no tube; wound 

‘closed eighth day ; recovered ; cured. 

26. Male, aged 75. Single calculus, three fourths inch in diameter; suppression 
of urine on eighth day; death. 

Note.—Four additional cases of stone complicating tumor are already given 
with tumors of the prostate. 


CHRONIC CYSTITIS UNCOMPLICATED WITH TUMOR OR STONE. 


27. Male, aged 40. Drainage three weeks; recovered ; cured. 

28. Male, aged 54. Recovered ; cured. 

29. Male, aged 22. Drainage three weeks; recovered; cured. 

30. Male, aged 39. Drainage three weeks; recovered ; cured. 

31. Male, aged 65. Recovered ; cured. 

32. Male, aged 58. Drainage four weeks; recovered ; cured. 

33. Male, aged 63. Drainage three weeks; recovered ; cured. 

34. Male, aged 30. Recovered ; cured. 

35. Female, aged 65. Drainage seven weeks; died nine weeks after operation 
_ from exhaustion and cerebral softening. 

36. Male, aged 40. Recovered ; improved. 
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37. Male, aged 39. Recovered; cured. 

38. Male, aged 26. Recovered ; cured. 

39. Male, aged 28. Drainage seventeen days; recovered ; cured. 

40. Male, aged 21. Drainage two months; recovered ; cured. 

41. Male, aged 51. Drainage eight weeks; paralysis from overdistention ; pye- 
lonephritis ; recovered ; improved. 

42. Male, aged 60. Paralysis from overdistention; permanent drainage ; recoy- 
ered ; improved. 

43. Female, aged 24. Pyelonephritis; recovered; improved. 

44. Male, aged 4. Tuberculosis; curetted ; recovered ; not improved. 

45. Male, aged 4. Paralysis from compression myelitis; catheter infection ; 
drainage fourteen days; recovered ; cured. 

46. Male, aged 4. Re-infection; drainage four weeks; recovered; cured. 


EXPLORATORY CYSTOTOMY. 


47. Female, aged 43. Immediate suture; recovered ; cured. 
48. Male, aged 48. Pyelonephritis; recovered; not improved. 


CLOSURE OF FISTULA. 


49. Male, aged 68. Incision, curettage, and drainage; recovered ; cured. 


Foreign Bopy. 


50. Male, aged 41. Metal catheter, four inches long; drainage five days; 
wound closed fourteenth day; recovered ; cured. 

51. Female, aged 16. Heavy wire hairpin, four and a half inches long; drain- 
age through wound eighteen days; recovered ; cured. - 


Perineal lithotomy, or the low operation, may be done by three 
methods—the lateral, bilateral, and median operations. A combina- 
tion of the median and lateral incisions is sometimes performed, and is 
known as the medio-lateral procedure. 

Lateral lithotomy is thus performed : Two hours before the operation 
the rectum should be emptied by a free enema of tepid water, and the 

perineum cleanly shaved. 

= aS The patient should be 

Fic. 726.—Fergusson’s guide for lateral lithotomy. placed upon the back, the 

sacrum resting near the 

edge of the fae the thighs flexed toward the abdomen, slightly 

abducted! the feet brought down and secured to the hands and 

wrists by several turns ‘of a roller. Each leg is intrusted to an 

assistant, while a third, selected for his special fitness, and upon whom 

the duty of holding the guide devolves, stands beside the patient’s abdo- 
men, facing the operator. 

If the bladder is not fairly distended with urine, a Nélaton’s catheter 
should be introduced, and about a pint of fluid injected. A Fergusson’s 
guide, grooved laterally (Fig. 726), is next carried into the bladder. The 
probabilities are that the stone will be felt by the sound. If the calculus 
has been recognized within a day or two, and if in the meantime the urine . 
has been carefully watched and no solid substance has escaped by the 
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urethra, no prolonged effort should be made at this juncture to demon- 
strate its presence. 

The proper position for the guide is shown in Fig. 727. The shaft is 
held about perpendicular to the surface of the table, the point well into 
the bladder, while the convexity of the curve rests against the peri- 
neum. The scrotum 
is now lifted directly 
upward, and the pri- 
mary incision is made 
with the sharp scalpel. 
It commences in the 
median line about one 
inch and a half direct- 
ly infront of the anus, 
and is carried down- 
ward and outward as 


far as the posterior 


! 


\ 
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| 
margin of the anus, é 
passing halfway be- 
tween the inner sur- 
face of the patient’s left tuber ischii and the anal margin (Fig. 728). The 
integument and fascize having been divided, the operator proceeds through 


the upper half of the wound by cutting down upon the guide, which 


Fie. 727.—Guide in position in lateral lithotomy. (After Bryant.) 


Fie. 728.— CD, Line of incision in lateral lithotomy. B A, Imaginary line between the tuberosities of the 
? ischia. (After Maclise.) 
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may be readily felt with the finger. When this is nearly reached, the 
groove in this instrument will be made out, and, by pressing the nail of 
the left index finger into it, the point of the knife can be guided through 


Fie. 729.—Lithotomy forceps. 


the urethral wall into the groove, making an opening about half an inch 
in extent. 

With the finger nail kept steadily in the groove, the scalpel is laid 
aside, and the long probe-pointed lithotomy knife (Fig. 94) taken up 
and its point guided into the groove of the guide. At this stage of the 
operation the sound is slightly lifted up, so that the pressure which has 
heretofore been made upon the floor of the urethra will be transferred 
to its roof. While doing this the probe point of the knife should be 
firmly and steadily pressed upward against the instrument, for, unless 
this precaution is observed, it may slip out of its proper place. The 
operator now seizes the shaft of the sound with the left hand “to assure 
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Fie: 730.—Scoop and conductor. 


himself, by moving this instrument slightly, and also by sliding the 
knife along the groove, that the two instruments are in actual contact, 
and then, turning the cutting edge of the knife obliquely toward the 
patient’s left side, and more nearly parallel with the transverse than 
with the antero-posterior diameter of the patient’s body, pushes it along 
the grooved guide into the bladder. In executing this mancuvre it is 
necessary to tilt the point of the knife upward and press it very firmly 
into the groove lest it slip out and cause confusion. When the probe 
point arrives at the end of the groove and catches, the incision through 
the left lobe of the prostate may be lengthened by pushing the sound 


Fie. 731.—Gouley’s lithoclast. 


with the knife in the proper direction. As the incision Is being made, a 
gush of urine takes place. The knife is now withdrawn, the finger car- 
ried into the bladder, and the stone located before the sound is removed. 
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The size of the caleulus should be determined, and, if necessary, the 
lower portion of the primary incision may be enlarged. While this is 
being accomplished, it is advisable to carry the index finger into the 
rectum to avoid wounding this gut. 

The forceps (Fig. 729) should now be introduced and the stone re- 
moved. This instrument can not always be carried in through the wound 
if the finger is allowed to remain, and is at times difficult of introduc- 
tion without a guide. To prevent delay, the conductor (Fig. 730) should 
be passed along the finger into the bladder and allowed to remain after 
the finger is withdrawn. If the blades of the forceps are now closed 
upon the flange of the conductor, the instrument can be made to slide 


Fic. 732.—Lithotomy scoop. 


accurately along the guide into the bladder, after which the conductor 
should be removed. 

In removing a stone with the forceps two precautions are essential : 1, 
not to pick up the wall of the bladder with the calculus ; and, 2, not 
to employ force enough in grasping the stone to crush it. 

When the stone is grasped, if the instrument can be moved freely 
within the bladder, it is evident that this organ is not caught. 

With small calculi the extraction is easily accomplished. When the 
stone is large, a certain amount of force is justifiable and necessary to 
stretch the wound to its utmost; but this force should never be used 
unless the operator is satisfied that the stone and jaws of the forceps 
can be brought through the wound without serious injury to the blad- 


Fie. 733.— Van Buren’s débris syringe. 


der and prostate. If the stone can not be extracted whole, it should be 
crushed with the forceps or lithoclast (Fig. 731), and removed in frag- 
ments. The larger pieces may be caught with the forceps, the smaller 
with the scoop (Fig. 732). A stream of water should also be forcibly 
thrown in through the wound, in order to bring away any small parti- 
cles which may have escaped notice (Fig. 733). Finally, a sound should 
be introduced and search made for a second stone or any fragments 
lodged in the more remote portions of the bladder. 

Among the accidents which may complicate perineal lithotomy, in 
addition to that of wounding the rectum, which has been mentioned, is 
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hemorrhage from the artery of the bulb and other vessels of the peri- 
neum. The ligature will control all superficial bleeding, and, should a 
deep vessel be divided, it may be transfixed with a tenaculum and tied, 
or the hook allowed to remain in 

the wound for a day or two. If 
the oozing is free and general, 
an umbrella compress (Fig. 734) 
should be made by tying a piece 
of oiled silk or rubber tissue to 
a canula or bougie. This is car- 
ried into the wound and compres- 
sion made by packing sponges 
beneath the cloth which is brought in contact with the bleeding surface. 
The after-treatment of lateral lithotomy is simple. The wound is left 
open and unmolested. ‘The urine passes through this for a few days or 
weeks, and gradually resumes the urethral channel as the incision closes 


Fie. 734.—Umbrella compress. , 


Fie. 735.—A B, Bulbous portion of the urethra. ©, Right lateral lobe of the prostate. W/, The line of inei- 
sion in lateral lithotomy. D, Corpus cavernosum. /, Rectum. JV, Vesicula seminalis. @, Vas Defer- 
ens. JL, Artery of the bulb. (After Maclise.) 


by granulation. In some cases the urine passes through the urethra 
uninterruptedly. The patient should remain in bed for two or three 
weeks. 

The anatomical relations of the parts involved in this operation are 
shown in Fig. 735. 
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Bilateral Lithotomy.—In performing this operation a curved incision 
is made, beginning halfway between the tuberosity of the ischium and 
the anus on one side, and terminating at a corresponding point on the 
other. The incision crosses the median raphé of the perinzeum from one 
half to three quarters of an inch in front of the anus. The guide used in 
this operation should be grooved deeply in the middle of its convex sur- 
face. As soon as this instrument is reached, the urethra is opened in 
the membranous portion, and the finger nail carried into the groove on 


the sound. The bisector—a probe-pointed two-edged lithotome—is in- 


troduced by sliding the tip of the instrument along the nail into the 


groove. The operator now takes hold of the staff, depresses the handle 


of the bisector, and, keeping the probe-point in the groove, pushes the 
knife into the bladder directly in the median line. In this operation the 
prostate is divided equally on both sides of the urethra. 

Median Lithotomy.—The position of the patient is the same as in the 
two preceding operations. The best staff or guide is that of Prof. Little 
(Fig. 736), which has a deep, wide groove. 

It is introduced and held in such a position that the staff is perpen- 
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Fic. 736.—Little’s lithotomy staff. 


dicular to the plane of the body, the tip well in the bladder, with the 
convexity of the instrument pressing firmly and steadily toward the 
perineum. The finger is now carried into the rectum in order to guard 
against puncture of the anterior wall of this organ. Little’s lithotomy 
knife is entered just about a half-inch anterior to the anus in the median 
line, the edge of the blade directed upward, and is pushed straight inward 
until the point strikes into the concavity of the groove in the staff at the 
anterior limit of the prostate. It is then made to cut forward and 
upward until the membranous portion is divided, and, as it is with- 
drawn, the incisionyin the perinzeum is lengthened in all about one 
and a half inches. The finger is now introduced, the sound with- 
drawn, and the wound, prostatic portion of the urethra, and neck of 
the bladder dilated until the stone can be felt and extracted with a slen- 
der forceps. 

Of the four methods of cutting for stone just described, the supra- 
pubic has practically superseded all others, and fortunately it does not 
require the extensive list of instruments which the low operations de- 
mand. The lateral and medio-lateral are next in order of preference. 
The bilateral procedure is rarely if ever indicated. 

Stone in the Bladder of Females.—Vesical calculi are not met with in 
females as frequently as in males. Many conditions which conduce to 
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the lodgment or formation of stone in the male bladder, and are common 
in this sex, are either impossible to, or rarely occur in, females. 

Another explanation of the comparative infrequency of stone in fe- 
males is the short and dilatable urethra, allowing the escape of many 
small concretions which in men would lodge in the cul-de-sac behind the 
prostate. The symptoms do not differ from those given in stone in the 
bladders of males. The diagnosis rests upon exploration with a searcher, 
combined with digital exploration per vaginam, and direct pressure over 
the pubes. 

Treatment.—Small calculi found in the bladders of females may be 
readily removed by lithotrity. The short and distensible urethra permits 
of the introduction of the largest evacuating catheter, and ‘greatly fa- 
cilitates the operation. The older method of dilatation or divulsion 
of the urethra and extraction in mass by forceps is not justifiable. 
Large calculi and small oxalate-of-lime concretions, which may not be 
easily and completely crushed, should be removed by the suprapubic 
operation. Incision through the vesico-vaginal septum requires a second 
operation for its closure, and of itself is more complicated than the 
suprapubic method.* 

Foreign Bodies.—Foreign substances in the bladder are usually intro- 
ducd through the urethra. Less frequently they pass through the walls of 
this organ, as in gunshot wounds, etc. In exceptional instances foreign 
matter finds its way into the bladder through a fecal or vaginal fistula. 
Pus ina number of cases of appendicitis has found its way into this organ. 
In several cases of this character worms have escaped from the intestines 
and found an exit through the urethra. 

The symptoms are usually those of stone in the bladder, with cystitis 
in a varying degree. The diagnosis may be evident from the history of 
an accidental or intentional introduction of the foreign substance. The 
matter can usually be recognized by the searcher. If a few weeks have 
elapsed, the foreign body will probably be coated with a deposit of urinary 
salts, and will impart to the sound the grating or click peculiar to stone. 

The treatment consists in removal of the offending substance as soon 
as possible. If it is small, round, and smooth, it may be extracted 
through the urethra with the lithotrite. For this purpose the smallest 
instrument should be employed. If it is too large to be brought out in 
mass, it may be chopped up or crushed, and then extracted piecemeal, 
in the jaws of the lithotrite, or washed out through the evacuator. Fig. 
737 represents an English gum catheter which was removed in this man- 
ner. The two larger pieces were grasped by the end and drawn out ; the 
remainder was caught in the lithotrite, and brought out one piece at a 
time. . 

When the substance is so large or of such a shape that it can not with 
safety be brought through the urethra, cystotomy is imperative. 

The Prostate Body.—Disease of the prostate is almost always a con- 
dition of adult life. This organ is rudimentary in childhood, and while, 


* Prof. George Ben Johnston, of Richmond, Va., from a careful study of this subject, concludes 
that stone is 4°72 per centum more prevalent in whites than negroes in the United States. 
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from direct injury, as in catheterization, lithotomy, or any form of vio- 
lence, or by the extension of any of the rarer forms of disease which 
affect the bladder or urethra of children, this body may be involved, it 
only assumes its true importance after it has taken on its functional 
activity. 

Prostatitis.—Inflammation of the prostate may be partial or complete, 
as well as acute or chronic. It may affect the epithelial and glandular 
or muscular and connective-tissue structure of this complex organ. Pros- 


Fie. 737.—Gum catheter removed from the bladder by the lithotrite. (The author’s case.) 


tatitis rarely originates in the substance of this body, which is usually 
involved by the extension of an inflammation from the bladder, urethra, 
or other organs and tissues in its immediate neighborhood. Urethritis, 
cystitis, epididymitis, and proctitis are among the more common causes. 
To these may be added excessive venereal excitement, all forms of trau- 
matism, whether by violence applied to the rectal or perineal regions, or 
by instruments in the urethra, and the presence of calcareous or amyla- 
ceous concretions. 

The symptoms are usually well marked. Pain in the acute form of 
inflammation is usually intense and burning in character. There is a 
sense of fullness and throbbing in the organ. With the finger in the rec- 
tum the enlargement may be appreciated, together with abnormal heat 
and throbbing of the arteries. Pain is increased by direct pressure in 
the perinzeum*or rectum, and also in the act of urination. Fever is 
present in proportion to the severity of the local process. Suppuration 
and the formation of an abscess are usually indicated by exacerbations 
of temperature and by interference with micturition. 

The first indication in the treatment of this painful affection is rest in 
the recumbent posture., The bowels should be kept open. The ice-bag 
to the perinzeum will be found of value. If retention of urine occurs, 
it should be relieved by the use of the smaller soft catheter. Suprapubic 
aspiration may be demanded in severe cases. Scarification of the peri- 
neum and the application of cups are highly recommended as local 
measures. If abscess exists, it should be evacuated by the aspirator or 
incision through the perineum. Rupture may occur into the urethra, or 
the abscess may find an opening through the perinzeum or rectum. 

Hypertrophy.—Chronic progressive enlargement of the prostate occurs 
in about one third of all males who live through the period from fifty to 
seventy-five years of age. The increase in volume is not a true hyperplasia, 
for the glandular functions, as well as the muscular power of the organ, 
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decrease with the hypertrophy. In some portions of the mass the museu- 
lar tissue is increased, but the bulk of the enlargement is due to the pres. 
ence of newly formed connective tissue. The induration is in proportion 
to the excess of the new tissue over the normal muscular and glandular 
elements. Insome instances, 
though rarely, the glandu- 
lar elements are increased ; 
but this is, in all probabil- 
ity, only observed in the 
earlier stages of hypertro- 
phy, before the connective- 
tissue elements are in suf- 
ficient quantity to cause 
atrophy of the glandular ap- 
paratus. The enlargement 
may be local or general. In 
general hypertrophy, while 
the increase in size is in all 
directions, it is more marked 
in the posterior portions, 
where it encroaches upon 
the neck of the bladder. 


Not infrequently one lateral 

Fie. 738.—Longitudinal section of hypertrophied prostate. in a : 
patient seventy-four years of age, showing a false passage lobe is greatly enlarged, or 
tunneled by acatheter. 6, Line of transverse section shown the hypertrophy may be 


in Fig. 739. a, Duct of vesicula seminalis. (After Socin.) ; 

central, resulting in the de- 
velopment of a middle or third lobe, which, by progressive enlargement, 
not only changes the axis of the normal urethra, but occludes, in a 
variable degree, the outlet of the bladder. This last condition is 
well shown in Fig. 738, and that of general hypertrophy of the mus- 
cular, fibrous, and glandular tissues, 
with narrowing of the urethra, in Fig. 
739. 

Symptoms.—The increase in size is 
usually so gradual that the condition of 
hypertrophy does not attract the atten- 
tion of the patient until interference 
with the flow of urine occurs. As a re- 
sult of retention the bladder is distended, 
the contractility of its muscular walls is 
diminished, and chronic cystitis inevi- 


tably ensues. The changes which take Fic. 739—Transverse section through the 
center of the prostate of a patient seven- 


place in this organ—thickening of the ty-four years old, Iypertrophy of four 
$1 1 teen years’ duration. a, Urethra. Ja- 
os occasional sacculation, the forma- put gallinaginis. (After Socin.) ; 


tion of calculi, dilatation of the ureters, 
etc.—have been given. In severe cases the functions of the rectum may 
be interfered with. ; 

The diagnosis may be determined by the presence of the symptoms 
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just given, by digital exploration by the rectum, and the introduction 
of a sound or bougie by the urethra. 

The treatment is chiefly palliative. When recognized early in its 
history, every source of irritation should be removed from this organ. 
The bowels should be kept open, the irritability of the urine diminished 
by the administration of alkaline di- 
luents, and all venereal excitement 
prohibited. In those affected with 
gout or rheumatism, judicious diet 
and medication may arrest, or at least 
retard, the progress of the disease in 
the prostate. When symptoms of 
obstruction to the escape of urine 
supervene, operative interference is 
frequently called for. If the hyper- 
trophy is general and the caliber of 
the urethra is encroached upon, dila- 
tation by means of the olive-pointed 
French bougies or the conical steel 


Fie. 740.—Showing the relations of the floor of the 


‘ : 4 bladder to the prostatic urethra in the normal 
sounds ay be required. The intro condition of this body. The bristle is passed 
duction of instruments should cease from the ejaculatory duct into the urethra. 


i : After Socin. 
with the first symptoms of septic ure- nay ee” 


thritis. Careful asepsis should be practiced. When the enlargement is 
chiefly in the posterior portions of the organ, dilatation is not indicated. 
In order to prevent cystitis, it is important that every effort should be 
made to thoroughly empty the bladder at each act of urination. 

The relation of the urethra to the base of the bladder, in the normal 
condition of the prostate, is well shown in Fig. 740. The impediment to 


Fig, 741.—Hypertrophy of the prostate, showing the asymmetrical development of the middle or third lobe. 
: a a, Openings of ureters. (After Socin.) 

the complete evacuation of the bladder in enlargement of the posterior 

and middle portions of this body may be more readily understood by 

referring to Fig. 741. 
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If the sitting or standing posture is maintained, it is evident that a 
certain quantity of urine will remain in the cul-de-sac, behind the pros- 
tate, even if the ball-valve formed by the hypertrophied middle lobe is 
held back by the catheter. In many cases this difficulty may be over- 
come and benefit gained 
by evacuating the blad- 
der, with or without the 
catheter, in the knee- 
shoulder position. The 
introduction of the cath- 
eter in prostatic hyper- 
trophy is such an impor- 
tant feature in the treat- 
ment of this disease, and 
at times is surrounded 
with such difficulties, that 
it becomes important in 
each case to study the con- 
dition of the neck of the 
bladder and urethra, to 
determine, with as much 
accuracy as possible, the deviation of this channel from the normal. 

The normal curve of the urethra is shown in Figs. 743, 744. When 
hypertrophy of the prostaté occurs, the distortion is practically an elon- 


Fic. 742.—Antero-posterior section of the same specimen. 


Fic. 743.—The normal urethra of the male adult. From a frozen section. Reduced from life size. (After 
Braune.) 


gation and exaggeration of the natural curve from the triangular liga- 
ment back to the opening into the bladder (Fig. 745). 
In the exploration an olive-pointed black French catheter, in size 


7 
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about No. 14 (U.S. scale), will be found to be a safe and satisfactory 


instrument. 
bladder without resistance, and, in 
a majority of instances, the obstruc- 
tion may be overcome by pushing 
steadily upon the catheter. No 
harm can arise from this procedure. 
If, however, the bladder is not en- 
tered, the instrument should be 
withdrawn, armed with the wire sty- 
let, bent to suit the curve of the 
‘deep urethra, and again introduced. 
A careful degree of force may now 
be employed to overcome the ob- 
struction, but undue violence must 
be avoided. The distal end of the 
catheter and stylet should be well 
depressed in the effort to pass by 
the obstruction. 


If warmed and oiled, it will usually pass to the neck of the 


Fic. 744.—The sound passing around the normal 
eurve of the urethra. (After Van Buren and 
Keyes.) 


If the manceuvre is successful, the stylet is withdrawn, 


leaving the catheter in position until the bladder is emptied. If the in- 
troduction can not be effected, suprapubic aspiration may be done, and 


Fig. 745.—The change in the direction of the urethra caused by hypertrophy of the prostate. (After Socin.) 


799 A TEXT-BOOK ON SURGERY. 


the patient should be put to bed and narcotized with morphia. Under 
the quieting influence of this remedy spasm of the muscular fibers of the 
prostate and vesical neck is allayed, frequently resulting in temporary | 
relief from retention. Its value can scarcely be overestimated in the 
management of obstinate 
y cases of retention and cys- 
UJ titis caused by prostatic hy- 
//) pertrophy. 
| The propriety of opera- 
tive interference, beyond 
WW) catheterization or puncture 
| of the bladder, may be en- 
tertained in a certain pro- 
portion of cases. It is espe- 
cially indicated when intense 
urethritis is caused by the 
necessary and repeated cath- 
Fie. 746.—Showing the increase in the curve of the urethra in eterization. Under such con- 


prostatic hypertrophy, and the necessity of a longer curve aie 
in the catheter. (After Van Buren and Keyes.) “ ditions, cystotomy may be 


done. 

Suprapubic cystotomy offers the most accessible route to this cause 
of obstruction, and is not attended with great danger. In several of the 
author’s cases the hypertrophy was identical with that shown in Fig. 747, 
and was readily removed. 

In hopeless cases of cystitis resulting from obstruction of the urethra, 
from prostatic hypertrophy, cystotomy, with the establishment of a per- 
manent urinary fistula, may become necessary. 

After the suprapubic operation has been performed, and the wound 
has by granulation contracted down upon the ordinary drainage tube, 
this tube may be removed and a 
permanent apparatus inserted. This a 
consists of a large-sized soft Nélaton F ., 
catheter, which is carried through m 
the fistulous opening until it rests 
comfortably within the bladder, usu- 
ally about three inches from the 
level of the integument. This cath- 
eter is made to pass through a perfo- fs Ms 
rated hard rubber-plate about three Mie 2) 
inches long and two inches wide. SO 
To the corners of this plate are fas- “I Wipe 
tened four tapes, two of which are Sees ee 
carried around the body and tied, the F(A idee of bypertrontie nyse sen 
other two passing under the peri- 
neum, in the same way as the perineal straps of a truss, to hold the 
drainage catheter firmly in its proper position. When the wound is en- 
tirely healed, and the patient begins to move about, a rubber urinal, 
which receives the outer end of the catheter, is fastened to the inner 
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side of the thigh and leg. This urinal extends down the leg, and is so 
arranged that by turning a little stopcock situated near the ankle it may 
be emptied when necessary. 

Prostatorrhea.—Chronic prostatitis, or catarrh of the prostate, in a 
majority of cases follows an acute inflammation of this organ. Its chief 
cause is, therefore, an extension of a cystitis or urethritis to the epi- 
thelial lining of the glandular portions of this body. In a certain pro- 
portion of cases it originates as a subacute inflammatory process located 
in the glandular substance. It is in this form most frequently seen in 
weak, scrofulous, or tubercular adults about the period of puberty. 
Prostatorrheea is a symptom of general hypertrophy of this organ in 
the earlier stages of en- 
largement, gradually di- 
minishing as the con- 
nective-tissue hyperpla- 
sia encroaches upon and 
destroys by compression 
the glandular appara- 
tus. 

The leading symptom 
of this disease is the dis- 
charge of a small quan- Ae 
tity of bluish-white fluid ¥ 
from the meatus. It is Fie, 748.—Dr. F. Tilden Brown’s permanent suprapubic apparatus 

for bladder drainage. 

noticed particularly by 

the patient before the first micturition in the morning, having accu- 
mulated during the night. A drop or two may be squeezed from the 
urethra by pressure along the under surface of the penis from the 
perineum forward. It is carried out with the first flow of urine, and, 
if not observed previously, usually escapes notice. In the severer type 
of cases the prostatic fluid may be seen immediately after urinating or 
during the intervals of micturition, as a bluish mucus, moistening the 
meatus and prepuce, and slightly tenacious and stringy when wiped off. 
This fluid is also frequently observed when the contents of the rectum 
are discharged, especially if the feeces are hard and fully formed. Pros- 
tatorrhoea occurs in excessive or prolonged venereal excitement. 

The diagnosis depends upon the exclusion of spermatorrhoea and 
urethritis. The symptoms of spermatorrhcea are in general so similar 
to those of prostatorrheea that a positive differentiation can only be 
made by microscopical examination. The fluid which escapes may be 
examined alone, or the first ounce or two of urine passed after a com- 
paratively long interval in urinating may be caught in a separate vessel, 
allowed to settle, and a drop of the sediment placed upon the slide. The 
presence of spermatozoa will confirm the diagnosis of spermatorrhcea. 
The urine first passed after a discharge of semen should not be examined, 
since under such conditions these elements are found in perfectly nor- 
mal subjects. In differentiating between prostatorrhoea and gleet, the 
exploration of the urethra will be necessary. The absence of a stricture 
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or of marked tenderness in the canal in front of the prostatic portion 
will exclude urethritis, with the exception of a rare form of chronic 
follicular urethritis, which, as will be seen further on, may or may not 
be preceded by a gonorrhcea or stricture. In follicular urethritis, ten- 
derness is not marked. If a large-sized bulbous wire bougie is carried 
back to the membranous portion of the urethra, and is then withdrawn 
while the urethra is held in close contact with it, the yellowish-white 
flakes or plugs of cheesy material will be squeezed out of the follicles 
and be seen adhering to the bulbs. 

Treatment.—The correction of any diathesis which predisposes to a 
catarrhal condition of the mucous membranes is an important step in the 
general treatment of prostatorrhea. 

Among the local measures, distention of the prostatic urethra by the 
introduction of steel sounds is advisable. The larger sizes should be 
employed, and if the meatus is so narrow that it will not admit No. 20 or 
21 (U.S.), it should be incised up to this point as a preparatory measure. 
When stricture exists, internal urethrotomy should be performed. The 
dilatation may be commenced with No. 17 and increased to No. 21 ata 
single operation ; or, if the procedure is attended with pain of a severe 
nature, the larger numbers may be used at the third or fourth introduc- 
tion. The point of the sound should not be carried farther than the 
neck of the bladder, which is between seven and eight inches from the 
meatus. The operation should be repeated from two to three times a 
week—not often enough to cause a general urethritis. 

Local medication is at times of great value. The method which 
yields the best results is the deep injection of nitrate of silver, varying 
in strength from ten to forty grains to the ounce. Asa rule, a ten-grain 
solution is the proper strength to commence with, and is increased as 
the exigencies of the case demand. The instrument employed is the 
Keyes-Ultzman syringe (Fig. 749). Under the ordinary aseptic rules the 
syringe is filled with 
the proper solution, 
lubricated with gly- 
cerin, and carried 
back until the point 
can be felt to pass 
behind the cut-off 
muscle and rests in the deep or prostatic urethra. The quantity of the 
solution injected is usually from five to ten minims, repeated every two 
or three days. It is usually followed by a slight and temporary sense 
of irritation or burning. 

Spermatorrhea.—This term is used to designate the escape of semen 
from the ejaculatory ducts without an orgasm. This fluid may find its 
way into the bladder, but usually escapes by the meatus. The symp- 
toms of this disease do not differ materially from those given in pros- 
tatorrheea. The diagnosis can only be made certain by the recognition 
of the spermatozoa with the aid of the microscope. It occurs at times in 
conditions of great physical prostration, as a result of excessive and un- 


Fig. 749.—Keyes-Ultzman syringe. 
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natural venereal indulgence, and from interference with the function of 
the muscular elements of the prostate. 

The treatment is general and local. Measures looking to the im- 
provement of the moral and physical condition of the patient should be 
adopted. The local treatment is the same as that given for prostator- 
rhoea. ® 

Aspermatism.—The spermatozoa are wanting in adults whose testi- 
cles have been removed or destroyed by disease, in patients in whom 
both organs have failed to descend and have undergone atrophy; in all 
cases of complete obstruction of the vasa deferentia or ejaculatory ducts, 
and in certain cases of senile atrophy of these organs. These conditions 
are rarely amenable to surgical treatment. : 

Tuberculosis of the Prostate.—Tubercular disease of this organ, 
though rarely observed, may be primary, or more frequently is second- 
ary, to tubercular deposit in other viscera, as the testis, epididymis, 
lungs, etc. It is more apt to occur in the 
young and middle-aged than in the old. 
The diagnosis can not, as a rule, be easily 
made. In some cases there are no symp- 
toms of tuberculosis. If with a subacute or 
chronic lesion of this organ there is a his- 
tory of phthisis, the deposit of tubercular 
matter may be suspected. When the feb- 
rile movement, hectic flush, profuse sweats 
and emaciation of this disease are present, 
acorrect diagnosis is readily made. The 
enlargement and nodular character of the 
prostate may be made out by digital explo- 
ration by the rectum. The treatment is al- 


Fie. 750 —Sarcoma of the prostate and 


together palliative. neck of the bladder, with obstruc- 
4 . tion. The catheter has tunneled 
Carcinoma.—-Cancer of the prostate 1s the neoplasm. (After Socin.) 


alsorare. It is more apt to occur primarily 

than by metastasis. Primary cancer of this organ is more frequently 
seen in young adults than in the old. In the middle-aged and old it 
is more likely to occur by invasion from a neighboring organ, as the 
rectum. 

In the earlier stages the symptoms of this disease do not differ mate- 
rially from those of simple hypertrophy. As simple hypertrophy is rare 
in the young and middle-aged, the presence of a tumor of this organ at 
this time of life should be regarded with a suspicion of malignancy. 
The absence of the symptoms of abscess is in some degree a confirmation 
of this suspicion. If the tumor develops rapidly, carcinoma or sarcoma 

_ may be diagnosticated, for, although the disease may continue for one 

or two years, or even longer, the invaded organ soon assumes a size not 

met with in non-malignant hypertrophy. Hemorrhage of a profuse char- 

acter is apt to follow the introduction of a sound or catheter when carci- 
homa or sarcoma is present. 

Sarcoma is also rare in this organ (Fig. 750). It is more apt to occur 
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in the young than in the middle-aged and old. The symptoms differ in 
no essential feature from those present in cancer. The prognosis of both 
diseases is grave, and the treatment palliative. 

Prostatic Concretions.—Concretions in this organ are of two kinds— 
the corpora amylacea and calculi. The former are small bodies which 
frequently exist in fhe follicles of the prostate. Their mode of origin is 
unknown. They give the well-known 
amyloid reaction with iodine. Stone in 
the prostate may originate in the deposit 
of inorganic elements from the blood and 
fluids of this organ, either in the follicles 
originally (Fig. 751) or as accretions upon 
the amyloid bodies just described. 

The symptoms of prostatic concre- 
tions are chiefly those due to the in- 
flammation or enlargement which they 

produce. Corpora amylacea not infre- 
Fie. 751.—Calculi in the prostatic follicles. = = s 
(After Socir) quently exist in the prostate, causing 
little or no discomfort. When of large 
size, especially when they grow by reason of a deposit of inorganic sub- 
stances, they cause inflammation of the follicles and destruction of the 
glandular epithelia. A positive diagnosis can only be made by bring- 
ing a sound or catheter in contact with the concretion. When the stone 
is situated in the deeper portions of the organ it will escape detection 
by this method, but the tumefaction it causes may be recognized by digi- 
tal exploration per rectum. 

The interference with the escape of urine caused by calculi of the 
prostate is analogous to that which occurs with general hypertrophy of 
the body of this organ. The stream of urine is diminished, but remains 
about the same size, and escapes steadily throughout the act of urina- 
tion. There is no sudden and complete interruption of the current, as in 
stone in the bladder, or in enlargement of the middle lobe of the pros- 
tate. Calculi of this organ may escape into the urethra and lodge there, 
or work their way back into the bladder, or pass out at the meatus. 

The treatment is palliative until operative interference is necessitated 
on account of dysuria. An exploration should be made by the supra- 
pubic incision and an effort made to remove the concretion from this side. 
Failing in this, a perineal incision is necessitated, but the prostate should 
not be incised if it can be avoided. The stone may be removed with the 
scoop or narrow forceps. 

Neuralgia of the prostate and neck of the bladder is occasionally met 
with. Pain is present in this organ when no symptoms of inflammation 
are discoverable. It is usually exaggerated during and immediately 
after micturition, and after a seminal emission. The introduction of a 
sound shows great tenderness of the deep urethra. The instrument car- 
ried into the bladder does not produce the tenesmus and pain common 
to cystitis. An examination of the urine will demonstrate the absence of 
pus, which will also serve to exclude inflammation of the bladder or 
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prostate. The causes of this infection are asa rule obscure. Irregular 
or excessive venereal indulgence is considered to be one of the most 
frequent causes of neuralgia in this organ. The treatment involves the 
removal of every possible source of irritation. The constitutional meas- 
ures recommended in neuralgia in other parts of the body should be 
employed. Locally the galvanic current is especially indicated. If the 
urine is extremely acid and burning, benefit will be derived from the 
administration of large quantities of alkaline and diluent drinks. 


CHAPTER XXVIII. 


THE URETHRA—PENIS—TESTICLES—SCROTUM. 


Gonorrhea has been considered in the chapter-on infectious diseases, 

Among the complications of gonorrhea are balanitis, posthitis, para- 
phimosis, prostatitis, cystitis, epididymitis, orchitis, bubo, ophthalmia, 
and retention of urine. 

Balanitis and posthitis, inflammation of the glans and prepuce, are 
conditions existing in a varying degree.in almost all cases of gonorrhea. 
- Among the circumcised, or those with short and retracted foreskins, 
posthitis need not occur, but the acrid discharge will always affect the 
epithelial covering of the glans in the immediate neighborhood of the 
meatus. When the foreskin is long and adherent, er not readily drawn 
behind the glans, it usually becomes swollen and tense, retains the irri- 
tating discharge, and inaugurates an exceedingly painful and annoying 
condition of phimosis. Even when thus swollen, if the prepuce can be 
retracted, itis apt to be caught behind the corona and become irredu- 
cible, with ensuing strangulation, if not relieved by operative interfer- 
ence. Preputial sloughing will occur in a certain proportion of neglected 
cases. 

In the treatment of gonorrhoea certain measures were detailed looking 
to the prevention of these complications. When, however, they are 
present in a mild degree, balanitis and posthitis disappear with proper 
attention to cleanliness. The glans and prepuce should be irrigated by 
being submerged in a vessel of warm water. Soap should not be em- 
ployed. The hip-bath, already given as useful in the general manage- 
ment of the disease, is especially so in this complication. 

The inflammatory phimosis of gonorrhea, as of non-specific balano- 
posthitis, demands active measures of treatment. In milder cases it may 
suffice to maintain cleanliness by the frequent sub-preputial injection of 
tepid water. For this purpose a syringe with a delicate dull point or 
nozzle; about an inch in length, is needed. It should be oiled, carefully 
introduced between the glans and prepuce, and the contents slowly dis- 
charged. An irrigating apparatus may also be attached to the nozzle, 
and a continuous current applied, which does away with the irritation of 
repeated introductions of the nozzle. If these milder measures do not 
relieve the pain, tension, and threatened strangulation, an incision should 
be made. The prepuce may be nicked in several places, or a director in- 
troduced in the median line above, along the groove of which a bistoury 
is carried, and the division effected. 
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When inflammatory paraphimosis exists, adhesions rapidly occur at 
a point just behind the corona, on the dorsum penis, rendering a reduc- 
tion impossible unless these transverse bands are divided. The reduc- 
tion of a paraphimosis is undertaken in this manner: The organ is held 
in a vessel of cold water for a few minutes, or cold cloths are wrapped 
loosely over and around the swollen parts. When removed, the glans 
and prepuce are thoroughly lubricated, and the organ grasped so that 
while the soft parts of the thumbs press the glans backward, the fingers 
are drawing the prepuce to the front. Or the penis may be grasped 
by the thumb and finger of the left hand, and the foreskin drawn for- 
ward while the glans is pushed backward by the thumb and fingers of 
the opposite member. When the reduction is accomplished, the patient 
should be directed to make every effort to prevent a recurrence of the 
accident. 

If the efforts at reduction fail, the contractions on the dorsum, behind 
the glans, should be divided by one or more incisions in the long axis of 
the penis. CMidema of the prepuce, especially of the lower portion, is apt 
to occur, even in cases of recent paraphimosis, and, when the condition 
has existed for a day or two, infiltrations occur, which may persist for a 
long time after the constriction is relieved. 

Prostatitis and cystitis, occurring with gonorrhoea, require treatment 
not differing from that already given. Retention must be relieved by 
the small soft catheter or by suprapubic aspiration. pididymitis, or 
inflammation of the vas deferens and the globus major and minor, is one 
of the most painful complications of gonorrhea. Perfect physical quiet, 
with support of the scrotum and testicle, are essential. At the earliest, 
indication of an extension of the infection along the vas deferens, every 
effort should be made to arrest the disease before it reaches the epididy- 
mis or to confine it at least to the globus major. The anatomical ar- 
rangement of the globus minor, which is composed of a single tube in 
numerous convolutions, makes it more easy of occlusion by inflamma- 
tion than the multiple tubules which compose the globus major. Steril- 
ity not infrequently follows an epididymitis which seriously involves the 
globus minor. The last of these measures may be secured by using the 
handkerchief sling, which is made as follows: 

Attach a belt or piece of roller around the waist, above the pelvis; 
fold a good-sized silk handkerchief in a triangular shape, carry the cen- 
ter of the long side of this triangle beneath the scrotum, at the perineo- 
scrotal junction, attach one of the long ends to the belt, near the anterior 
superior spine of the ilium, on either side, and bring the short piece di- 
rectly upward, in front of the scrotum and penis, and pin it to the belt 
in the median line ; or the ends may be tied just above the root of the 
penis (Fig. 752). 

Another method is to place a three-cornered cushion beneath the 
scrotum, close up to the perinzeum, and allow the testicles to rest upon 
this support ; or two thickly folded towels may be pinned together and 
carried tightly around the thighs at the level of the perinzeum. 

At times the tension of the parts is so great that, not only to relieve 
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pain, but to prevent gangrene, puncture or incision is imperative. The 
most immediate relief will follow this operation. A sharp narrow blade 
is preferable, and, if the instrument is not made for this especial purpose, 
it may be extemporized by projecting the point of an ordinary sharp- 
pointed bistoury half an inch 
beyond the surface of a cork 
through which the knife is 
thrust. With this guard at- 
tached, the punctures may be 
made rapidly and without dan- 
ger of penetrating too deeply. 

Although the procedure is 
very painful, it is usually so 
rapidly accomplished that an 
anesthetic is not necessary. 
The injection of a two-per-cent 
cocaine solution will afford a fair degree of anzesthesia. The oper- 
ator holds the scrotum and testicle so as to make tense the skin over 
the epididymis and to expose it properly to view, and then by well-di- 
rected and rapid thrusts punctures the organ in from two to four or six 
points, scattered over the induration. A free discharge of dark or black 
blood usually follows, and in from twenty te thirty minutes the pain is 
greatly if not entirely relieved. The antiseptic precautions should be 
carried out in this procedure. 

Orchitis is an infrequent affection in gonorrhea. The treatment isin 
general similar to that of the last-named disease. The diagnosis is read- 
ily made out by the touch, for, when hydrocele does not coexist, the in- 
duration of the organ can not well be mistaken. Poultices of tobacco have 
long enjoyed a reputation in the treatment of orchitis and epididymitis, 
but when warm applications are indicated, well-saturated and frequently 
changed warm cloths will be found equally satisfactory in the effect pro- 
duced, and much more cleanly than the poultices. In the majority of 
instances cold will be more agreeable than heat. The ice bag may be 
utilized in the following manner with great satisfaction: A bladder or 
rubber bag is filled with crushed ice, placed upon the three-cornered 
perineal cushion, and the inflamed organ allowed to rest upon it. If the 
cold is too great for comfort (and the patient may usually be relied upon 
to determine this), a layer or two of lint or cotton may be interposed. 
It occasionally becomes necessary to puncture or incise the tunica albu- 
ginea in orchitis somewhat after the fashion given in puncture for epi- 
didymitis. Two methods are employed, namely: to carry a sharp- 
pointed, long knife through a single puncture of the scrotum down to 
the testicle, and incise the fibrous capsule in one or more places parallel 
with its long axis and along its anterior surface ; or to use an instrument 
similar to that employed in epididymitis, and make several punctures 
through the scrotum and the anterior portion of the capsule. 

Inguinal adenitis, or bubo, occurs in a considerable proportion of 
cases of specific urethritis, and is apt to be bilateral. The disease is 
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readily recognized by the swelling in the groin. The inflammatory 
process is usually so rapid in its invasion that the different glands in 
this group of lymphatics can not be made out, the entire group being 
matted together in one mass of embryonic cells infiltrating the tissues 
around the glands as well as involving their substance. The gonorrheeal 
bubo tends naturally to suppuration. In mild cases, and where the 
proper measures are taken at the early appearance of the adenitis, this 
disaster may be averted ; but in others, partly owing to the unfavorable 
condition of the tissues and to the continued irritation from motion, pus 
formation can not be prevented. 

In the treatment of acute inflammatory bubo, perfect rest is impera- 
tive, and the dorsal decubitus should be maintained. Local medication 
is of little value. The employment of cold will be found agreeable in 
the earlier stages, and may serve to prevent suppuration. The ice-bag 
may be employed by laying it upon a circular pad placed around the 
bubo. In this way the pressure is entirely taken off the inflamed sur- 
face. After the formation of pus is inevitable, warm cloths or poultices 
should be substituted. When pus is formed, a free incision under co- 
caine anesthesia should be made. 

Chronic suppurative adenitis of the inguinal glands occasionally per- 
sists long after the gonorrhcea which caused it’ has disappeared. The 
only remedy is to dissect out the diseased glands with the curved scis- 
sors, or scrape them out with Volkmann’s spoon. 

Gonorrheeal proctitis is a rare affection, and does not call for especial 
consideration. 

Ophthalmia, resulting from the inoculation of the conjunctiva with 
the virus of specific urethritis, has been considered with lesions of 
the eye. 

Gonorrheal Rheumatism.—in a certain proportion of individuals 
suffering from gonorrhceal inoculation at a period varying from five or 
six days to several weeks from the date of the attack, symptoms not un- 
like those occurring in gout or rheumatism make their appearance in the 
joints, tendons, and bursze, and less frequently in the nerves and eye. 
The parts involved become more or less swollen and painful. The pain, 
however, is less than in ordinary rheumatism. The febrile movement is 
not high, and the character of the urine is unchanged,.in both of which 
features it differs from ordinary rheumatism (Fournier). Neuralgia occa- 
sionally supervenes in the course of this disease. Ina certain propor- 
tion of cases the eye is affected, but the ophthalmia here in no way re- 
sembles that of gonorrhceal conjunctivitis. The pathology of this disease 
is not understood. It is claimed by some observers that the diplococ- 
cus occasionally met with in the fluid removed from the joints in this 
affection is not the gonococcus of Neisser. The treatment is entirely ex- 
pectant. 

Gonorrhea in females is usually less severe than in males, and 
yields more readily to treatment. The chief seat of the inflammation is 
in the vagina. The urethra and bladder may also become involved. 
From the vagina the infection often spreads to the uterus and tubes, re- 
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sulting in sterility by occlusion of these ducts. In the treatment, quiet 
is of first importance. The warm hip-bath should be employed several 
times a day, and the vagina irrigated at regular intervals with warm per- 
manganate-of-potash solution (1 to 3,000), thrown in from a fountain 
syringe. 

Non-specific urethritis may be caused by injury, as from the intro- 
duction of a catheter or any foreign body, the lodgment of a calculus, 
the injection of an irritating substance, or from without, as in striking 
the perineum upon the saddle in riding, or excessive coitus. It may 
also result from infection from an unclean vagina or urethra in which 
pyogenic yet non-specific bacteria are present. It is usually of short 
duration, mild in character, and does not involve the entire length of the 
canal. Ina medico-legal sense it may be necessary to determine whether 
specific infection is or is not present, and, as stated on a previous page, 
this can only be decided by the microscope, together with a careful 
study of the grosser symptoms of this disease already given, and in no 
other way. Non-specific urethritis should be treated by the removal of 
the offending substance, by rest and irrigation, as in the specific form of 
the disease, and sterilization of the urine is advisable. 

Gleet, or Chronic Urethritis.—Gleet is a name given to the prolonged 
discharge from the urethra of a variable quantity of muco-purulent, 
bluish-white fluid. This discharge is a transudation from the mucous 
and glandular epithelia of the urethra. In gleet, all or any limited por- 
tion of this tube may be affected. The pathological change is a puffiness 
of the lining membrane, due to hyperzemia of the subepithelial vascular 
area, with a tendency to embryonic and connective-tissue formation. In 
some points patches of erosions or tissue necrosis occur. The epithelia 
lining the glandular apparatus —as those of the prostate, Cowper’s glands, 
and the urethral follicles—become more or less involved. Not infre- 
quently the outlets to these follicles become obstructed by the superficial 
inflammatory process, resulting in the formation of one or more reten- 
tion cysts, which project into the lumen of the tube. 

Any form of acute urethritis may pass into this chronic condition of 
gleet ; or a urethritis, subacute in its character from the beginning, may 
continue as a gleet. 

Although chronic urethritis may exist without the presence of stric- 
ture of the urethra—as in follicular urethritis—the exceptions to this rule 
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are extremely rare. Any chronic interference with the normal caliber of 
the urethra serves to induce a catarrhal condition of the mucous mem- 
brane of this canal, which, commencing near the seat of stricture, may 
involve any portion of the tube. 
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The treatment of gleet involves, primarily, the removal of the cause. 
Taking stricture as the chief cause, urethrotomy with dilatation, or dila- 
tation without cutting, is demanded. In mild cases without close organic 
stricture, the introduction of the steel sound will often effect a cure. 
The methods of procedure will be given in full in the treatment of stric- 
ture of the urethra. 

In chronic follicular urethritis it is best to examine carefully with 
the endoscope (Fig. 753) the urethral canal, and apply nitrate of silver 
directly to the diseased surfaces. 

Stricture of the Male Urethra.—Strictures of the urethra may be 
divided into two classes: true or organic, and false or spasmodic. 

A permanent diminution of the caliber of this canal, as a result of an 
inflammatory process, constitutes a true or organic stricture. A spas- 
modic stricture exists when the normal caliber is diminished as a result 
of contraction of the voluntary or involuntary muscular elements con- 
nected with the urethra. 

Congenital non-inflammatory narrowing of the meatus does not con- 
stitute a stricture. The normal contraction of the compressor-urethre 
or ‘‘cut-off” muscle is also excluded in the definition of spasmodic 
stricture. 

An organic stricture may be annular, tortuous, single, or multiple. 

In annular, or ring stricture, the cicatricial contraction involves the 
entire circumference. It may vary in width from a line to one inch. 

In tortuous, or irregular stricture, an inch or more of the urethral 
canal is involved. 

Two or more annular or lateral strictures may unite to form a tortu- 
ous or irregular stricture. 

The pathology of stricture of the urethra is that of an inflammation 
of variable intensity involving the epithelial and submucous basement 
membrane of this canal, together with the deeper tissues of the corpus 
spongiosum, and occasionally of the corpora cavernosa. This process 
usually begins from within, but may originate in the deeper tissues of 
the penis and involve the urethra secondarily. 

In a typical case there is first an increased vascularity of the submu- 
cous area, followed by emigration of leucocytes and cell proliferation. 
The lining membrane becomes puffy and swollen, and the diameter of 
the canal is diminished. As the acute inflammation subsides, the puffi- 
ness disappears, but the caliber of the tube is again diminished by the 
contraction which takes place in the newly formed connective-tissue ele- 
ments (cicatrization). 

Causes.—Among the causes of stricture, specific urethritis ranks first, 
a fact which emphasizes the importance of the early recognition and 
prompt treatment of this disease. 

Any violence inflicted upon the urethra, either from without, as by a 
blow upon the perineeum or penis, or from within, as by the reckless use 
of instruments, the lodgment of calculi or other foreign bodies, may also 


cause a stricture. 
Chancroidal ulcer within the meatus 1s a rare cause of this lesion. 
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Location.—The most frequent seat of organic stricture is in that por- 
tion of the urethra limited behind by the compressor-urethree muscle, 
and in front by the suspensory ligament at the junction of the penile with 
the perineal urethra. Next in order is the first inch within the 
meatus. Stricture in the prostatic portion is rare. As stated 
in the consideration of diseases of the prostate, it may occur in 
general hypertrophy of this organ. 

Diagnosis.—The symptoms of stricture are a gleety discharge, 
interference with the escape of urine or semen, and pain. A 
muco-purulent discharge continuing for several months is almost 
pathognomonic of this lesion, and justifies exploration in order 
to determine the presence of stricture. Interference with the 
escape of urine from the bladder when atony of this organ and 
hypertrophy of the prostate are eliminated is also a symptom of 
importance. A twisted or forked stream, when not of diminished 
volume, has no significance, for this may exist with a perfectly 
normal canal. Pain is not often a symptom of organic stricture, 
but, when present, is not without value as an indication of local- 
ized inflammation. 

No matter what symptoms may exist, a diagnosis can only be 
arrived at by instrumental exploration, which can be done with- 
out pain, and the exact. location and character of the stricture 
made positive. 

For this purpose the bulbous bougie is invaluable. These in- 
strumenis are of two kinds—the elastic or gum bougie of Dick 
(Fig. 754), and the oval-tipped wire bougie of Otis (Fig. 755). 
The gum bougie is rarely used. They should be made of all 
sizes, commencing with No. 6 and ending with Nos. 21 or 23 
(U. 8. scale). For practical purposes every alternate size, from 
Nos. 6 to 23 inclusive, will suffice. The wire bougies are thor- 
oughly satisfactory instruments, and incapable of injury to the 
urethra if ordinary care is taken. The bulbs are oval, the wire is 
flexible, and is screwed into the bulb for security. 

In the effort to locate a stricture, the different diameters of the 
normal urethra at various points in this canal must be borne in 
mind. The meatus is least dilatable, and the membranous por- 
tion next in order. Immediately behind the meatus there is an 
Fiavs4, @Xpansion into the fossa navicularis, and from this point to the 
Dick's suspensory ligament (the junction of the penile and perineal ure- 


gum “ z é 
bougie, thra) the diameter is about the same. From the susnensory liga- 


setae ment to the anterior layer of the triangular ligament the diam- 

eter gradually increases. This, the bulbous portion, is the largest 
part of the canal. Behind the membranous portion there is a second 
expansion in the prostate (Fig. 756). 

The patient should be placed upon the table or bed in the dorsal decu- 
bitus. In order to secure insensibility, from 3j to3ij of a two-per-cent so- 
lution of cocaine should be thrown into the urethra with the ordinary ure- 
thral syringe introduced no farther than well within the meatus. While 
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a stronger (four-per-cent) solution may be required and with safety em- 
ployed, the idiosyncrasy of each patient must be studied by commencing 
with 3 j of a two-per-cent solution and gradually increasing the quantity 
and strength as required. In five to fifteen minutes local anesthesia 
is obtained. A bulb of medium size is selected and properly warmed 
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and oiled. The wire is not curved in exploration of the urethra anterior 
to the membranous portion. The penis should be held at about a right 
angle to the plane of the body, and, as the instrument is being introduced, 
the organ should be elongated in order to obliterate any folds in the 
mucous membrane. This membrane is not so closely attached to the con- 
nective tissue of the corpus spongiosum but that it can be perceptibly 
displaced up and down and doubled upon itself if sufficient force is ap- 
plied. If no stricture of caliber smaller than the bulb is encountered, it 
will glide smoothly and uninterruptedly down to a point about five inches 
from the meatus, where it will be arrested, having reached the end of the © 
bulbous portion and lodged in a pocket just in front of the anterior layer 
of the triangular ligament. Withdrawing the instrument, it will in all 
probability return as smoothly as it entered. If, however, a stricture 
exists, and the bulb used is about the size of the lumen of the stricture, 
as it is carried into the urethra a slight resistance will be felt. As the 
instrument is withdrawn, the 
broad shoulder of the oval will 
come in contact with the posterior 
surface of the obstruction, where 
it will be arrested. The penis 
should now be allowed to retract, 
and the thumb and finger of the ae ene 
left hand slipped down to the “*thediametr of the canal ut various points” a, Pros 
level of the meatus, where the ci et aaa c, penile. portion. (After 
wire is grasped and slightly bent. 

The instrument is steadily drawn through the stricture, and, as soon as 
the resistance ceases, the wire is again bent at the level of the meatus. 
The distance between the two points at which the wire is bent represents 
the extent of the stricture. 

When it becomes necessary to search the urethra beyond the bulbous 
portion, the wire should be bent to correspond to the normal curve of the 
deep urethra. The handle of the instrument should be bent in an oppo- 
site direction in order to prevent the possibility of getting the point of 
the bougie turned toward the perineum. It is introduced in the same 
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way as the catheter or steel sound. When the triangular ligament and 
compressor urethrze muscle are encountered, by depressing the handle 
toward the thighs of the patient, the bulb is made to rise out of the 
pocket in front of the anterior layer of the ligament and to pass into the 
membranous portion. If a stricture is present the resistance, if not felt 
as the bulb goes through, will certainly be appreciated as it is withdrawn, 
if the instrument is large enough. If the patient is not narcotized, spas- 
modie contraction of the compressor muscle may arrest the bulb, and, in 
a certain sense, simulate stricture. 

In the resistance of the muscle there is a roundness, smoothness, and 
elasticity which differ from the rough surface of cicatricial tissue and 
the inelastic grip of a stricture. When the obstruction is felt, the same 
method of measurement and location is to be observed. A stricture may 
be roughly estimated by the introduction of a catheter, ordinary bougie, 
or steel sound, but it can not be intelligently or satisfactorily defined 
without the oval bulbs. 

Not infrequently it will be found that the meatus is too narrow to 
admit a bulb of sufficient size to define the stricture, necessitating divi- 
sion of the meatus (meatotomy). This operation may be done with an 
ordinary scalpel or bistoury, but with nothing like the exactness and 
freedom from pain which is secured when the urethrotome is employed. 
The incision should be made in the median line, and should correspond 
to the floor of the urethra. It should not extend deep enough to wound 
the artery of the freenum, nor should it be any deeper than is sufficient 
to admit the larger bougies. 

If the bistoury is employed, the operator arasps the glans between 
the thumb and finger of the left hand, introduces the knife, cutting-edge 
downward, a distance of a half-inch, and cuts carefully outward. The 
injection of cocaine solution into the tissues of the part incised or the 
local application of a few cocaine crystals within the meatus will render 
the incision along the floor painless. 

The operation can be more accurately and satisfactorily done by the : 
use of the Otis dilating urethrotome (Fig. 756). It should be intro- 
duced into the meatus until the knife is about three fourths of an 
inch from the opening, with the cutting edge of the concealed blade 
turned toward the floor of, the urethra. The dilating screw at the end 
of the instrument is now turned until the meatus is put fairly on the 
stretch, when the knife is drawn quickly through and the division 
effected. If the blades are too widely separated, the opening may be 
too deeply slit. If the first incision is not sufficient, this manceuvre 
should be repeated. The small amount of bleeding which at times fol- 
lows can be readily controlled by plugging the wound and the anterior 
half-inch of the urethra with a small strip of iodoform gauze. To pre- 
vent a recontraction, it is necessary to introduce the straight sounds, 
at intervals of from two to four days, for two or three weeks after the 
operation. 

Treatment.—The treatment of organic stricture of the urethra should 
be considered under two headings: first, those situated in any part of the 
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urethra anterior to the membranous portion ; and, second, those of the 
membranous urethra. 

Internal urethrotomy is applicable practically to all strictures an- 
terior to the membranous urethra, while those of the membranous por- 
tion, with rare exceptions, may be relieved by a modification of the same 
procedure. 

External urethrotomy, or ‘‘ perineal section,” is indicated in the ex- 
ceptional cases in which the stricture is so tight and tortuous that a 
dilating filiform can not be introduced to make way for the urethrotome ; 
when a fistula or abscess complicates the stricture, and when the cica- 
tricial tissue is so extensive that recontraction takes place after one or 
more trials of the less radical operation. When properly performed it 
yields gratifying results. The method of gradual dilatation by the re- 
peated introduction of sounds was formerly much in vogue, and even 
now is practiced by some surgeons, but it is much more painful and re- 
quires a greater length of time to effect a satisfactory result than with 
direct urethrotomy followed by dilatation with sounds. 

Complete divulsion or rapid dilatation of a stricture is rarely indi- 
cated, and is practically an obsolete operation. 

Partial divulsion by the dilating filiform bougie of Banks is often 
necessary as a preliminary to internal division. 

Internal urethrotomy in ordinary cases of stricture is performed as 
follows: The urethra should be thoroughly irrigated with a 1-to-3,000 
permanganate-of-potash solution or a saturated solution of boric acid. 
This may be done in the manner directed in the treatment of gonorrhea. 
Or the tip of an ordinary urethral syringe may be pressed firmly into 
the meatus and its contents expelled until the urethra is fully distended, 
the fluid being thus forced into the follicles and deeper portions of the 
canal. This should be repeated four or five times, and the excess of fluid 
forced out by pressure before the cocaine solution is introduced. A very 
satisfactory anesthesia can be effected by injecting into the urethra with 
the same syringe from one to three or more drachms of a two- to four-per- 
cent solution of cocaine, which is forced in, and the meatus held tightly as 
the instrument is withdrawn to prevent the escape of the solution. In 
about five minutes the anesthesia is complete, when by releasing the 
pressure on the meatus the cocaine runs out. As already stated, the em- 
ployment of this agent in any manner, and especially in the urethra, 
should be made with care. When using it for the first time in a patient, 
the smaller quantity should be tried and the constitutional effect closely 
observed. A bulbous bougie is next introduced and the stricture defi- 
nitely located. If the bougie produces pain and no constitutional effects 
have been observed from the cocaine, either the quantity of the solution 
may be increased or a three- or four-per-cent solution employed in order 
to effect a satisfactory anesthesia. The distance from the meatus to the 
posterior boundary of the stricture is now measured on the urethrotome, 
beginning at the point where the knife is projected and extending toward 
the handle. Half an inch should be added to this in order to be sure 
that the knife is carried well beyond the stricture, and it is generally ad- 
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visable to indicate this point on the instrument by a small ring clipped 
from a rubber tube and slid over the shaft. It is now ready for intro- 
duction. 

The urethrotome (for which excellent instrument we are indebted to 
our fellow-countryman, Prof. F. N. Otis) consists of a shaft, handle, and 
blades. The shaft is composed of two bars, which can be separated or 
closed by turning a screw at the handle, where there is also arranged a 
dial which registers the exact degree of dilatation by the separation of 
the bars. In the upper bar of the shaft is a slide or groove along which 
the knife is carried, and when this arrives near the point of the instru- 


Fig. 757.—Otis’s dilating urethrotome, with the author’s cog-wheel attachment. 


ment the blade sinks into a depression and disappears. I have added to 
‘ this instrument a cog-wheel apparatus attached near the handle, by the 
use of which the knife is carried steadily forward or backward as de- 
sired, and is made to cut with mathematical precision. In expert hands 
this addition is not necessary, the original instrument of Otis being emi- 
nently satisfactory. The patient should rest upon the back, with the legs 
fully extended, while the surgeon stands at the patient’s right side. 
With the bars of the instrument closed, the knife inserted, and the blade 
concealed, the shaft is lubricated with glycerin as far as it is to be intro- 
duced. The glans penis is grasped between the thumb and finger of the 
left hand, the organ held in the same position as when the stricture was 
located, and the instrument with the cutting edge of the knife exactly 
in the middle line of the roof of the canal carried into the urethra until 
the rubber ring touches the meatus. If the measurements have been 
correctly taken, the blade of the instrument is now a quarter of an inch 
beyond the posterior wall of the stricture. The left hand, releasing the 
penis, is made to grasp the urethrotome and steady it, while with the 
right hand the dilating screw is turned until the arrow on the dial indi- 
cates a separation of the bars nearly equal to the diameter of the bulb 
which located the stricture. The degree of resistance felt by the hand 
of the practiced surgeon will indicate whether or not the necessary dila- 
tation is effected without consulting the dial. Taking hold of the end of 
the knife at the handle, this latter instrument is made to travel through 
the stricture from behind forward and accurately along the median line 
of the roof of the urethra. As the knife advances, the resistance of the 
stricture can be readily felt as it is steadily and firmly drawn through 
the cicatrix until all resistance ceases and the knife moves smoothly. 
Without changing the position of the instrument, the knife is rapidly 
pushed back to its original position and the dilatation increased by one 
or more turns of the screw, and the knife again carried forward and 
back as for the first incision. The bars should now be still further sepa- 
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rated in order to part any cicatricial bands that may have escaped the 
knife (modified divulsion). When this is done, by reversing the screw 
the bars should be partially closed and withdrawn. If the bars are 
closely approximated, the mucous membrane may be caught and torn. 
A bulb equal in size to the caliber of the urethra is now introduced, and 
this should pass freely up and down the canal. If it catches at any point, 
further incision is required. Finally, a full-size, straight sound is carried 
through the stricture. The urethra should now be again irrigated. The 
most careful asepsis should be practiced in urethral surgery, and no in- 
strument should be introduced which has not been cleansed and boiled 
prior to its use. | 
Hemorrhage after internal urethrotomy is usually slight. When the 
incision has been made in the pendulous part of the urethra, it may be 
readily arrested by turning the penis up on the belly, laying a handful 
of cotton or gauze on the organ and strapping it down by a bandage car- 
ried around the pelvis. In the posterior portion of the urethra a com- 
press of cotton applied along the perinzeum will control the bleeding 
(Fig. 759). The patient should be put to bed at once and remain quiet 
for several days. Not infrequently in from two to twelve hours after 
urethrotomy, or after the introduction of a sound or catheter, the patient 
is seized with rigors or pronounced chills followed by a considerable rise 
of temperature. This, the so-called ‘‘ urethral fever,” is due to septic in- 
fection in the wounds inflicted upon the canal. When the temperature 
rises to 103° or more it is a wise precaution to administer from two to 
eight grains of acetanilide and to give the patient an alcohol or cold- 
water sponge bath until the temperature is below 100° F. The repeated 
introduction of steel sounds or of gum bougies is essential in the 
after-treatment of internal urethrotomy. The dilatation should be com- 
menced usually on the second or third day after the operation. If fever 
exists, the use of the sound should be postponed until there are no symp- 
toms of infection. Cocaine anesthesia should be employed, for, as a 
rule, the reintroduction of the sound is more painful than the primary 
operation. The quantity of cocaine used at this stage of the treatment 
should be less than for the original cutting operation. The urethra in 
the operative field is now covered with a granulation tissue capable, 
under too great pressure, of rapid absorption of the solution of cocaine 
and of carrying it into the system, producing constitutional and at times 
alarming symptoms. When it has required two or three drachms of a 
two-, three-, or four-per-cent solution for the primary operation, before 
introducing the sound for the first time, I begin with the injection of 
one drachm of a two-per-cent solution, carefully watching for the symp- 
toms of systemic absorption, gradually increasing the quantity until a 
safe and satisfactory degree of anesthesia is obtained. For the penile 
urethra the straight sounds are preferable to the curved instruments. 
Beginning with the proper size, usually about No. 17, the numbers are 
| gradually increased until the urethra at all points is dilated to its 
hormal caliber. This procedure should be repeated every third or fourth 
day for three or four weeks, and every fifth or sixth day for about two 
56 
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months following. It is essential to keep the walls of the incision 
through the strictured portion open by the interrupted dilatations until 
the wounded surface is covered with newly-formed epithelium. Should 
cystitis, epididymitis, or orchitis ensue after urethrotomy, all operative 
measures should be discontinued until these symptoms disappear. 

The prognosis after urethrotomy should be guarded. Many cases do 
not recur, but a stricture of long standing with extensive induration, no 
matter how thoroughly divided and carefully treated, tends to recon- 


Fig. 758.—Banks’s dilating filiform bougies. 


tract. : In some instances it thus becomes necessary to employ dilatation 
either with the sound in the hands of the surgeon, or with the soft 
bougie if this duty is intrusted to the patient, at intervals of from two 
to three weeks or months, as the case may require, during the life of the 
patient. In acertain proportion of cases the stricture will be found so 
tight that the urethrotome can not be passed through it, necessitating 
partial divulsion by the dilating filiform bougie. This excellent instru- 
ment, devised by Dr. E. A. Banks, of New York, meets every indica- 
tion. With the urethra cocainized as heretofore directed, it may be 
injected with a small quantity of glycerin or sterilized oil and the filiform 
carried into the meatus and down the urethra until it meets the obstruc- 
tion. By careful manipulation it is made to find its way through the 
most tortuous stricture. As soon as the filiform portion is engaged in the 
stricture, continued pressure carries this portion into the bladder, while 
the larger dilating portion of the shaft stretches or tears the cicatricial 
bands sufficiently to admit the urethrotome. This small instrument, 
in the vast majority of cases of stricture, accomplishes in skilled hands, in 
five to thirty minutes, a greater degree of dilatation than the method of | 
continuous dilatation employed by Sir Henry Thompson accomplished in 
a week. As it is elastic and readily bends back upon itself when an ob- 
struction is encountered, it is a perfectly safe instrument in competent 
hands. When fully introduced, the filiform portion curls upon itself, 
producing no injury to the bladder. In rare instances, where the dilat- 
ing filiform bougie can not be made to pass beyond the obstruction, 
external urethrotomy is demanded. 

Modified Internal Urethrotomy.—When a stricture of the membra- 
nous portion of the urethra exists and a filiform bougie can be passed 
through it and there is no urethro-perineal fistula or abscess, relief from 
the obstruction may be obtained by this operation. The stricture is par- 
tially divulsed by the forced introduction of the Banks dilating filiform 
bougie, as just advised in very tight strictures of the pendulous portion 
of the urethra. If an ordinary-sized dilating filiform bougie is not large 
enough to make room for the urethrotome, it should be followed by a 
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larger instrument of the same kind. As soon as the way is clear for 
the urethrotome, the ordinary straight instrument of Otis (Fig. 757) 
is carried into the urethra until the membranous portion is reached. 
Placing the left hand upon the penis over the pubic arch and pressing 
down upon the body of this organ, putting the suspensory ligament 
upon the stretch, and at the same time depressing the handle of the 
instrument until the shaft is parallel with the surface of the thighs, 
the curved urethra is made into a straight channel and the point of the 
urethrotome with the slightest possible pressure is forced through the 
stricture until its tip rests in the neck of the bladder. As a rule, the 
stricture grasps the instrument in this position tightly. Without sepa- 
rating the bars, the knife is now drawn forward and backward along the 
middle line of the roof of this portion of the urethra, partially dividing 
the stricture. If the bars are then separated, in the majority of cases 
the stricture readily gives way by divulsion in the line of the partial in- 
cision. If the stricture is still unyielding, requiring greater force in the 
separation of the bars of the urethrotome than seems proper to the oper- 
ator, a very slight dilatation may be made and the knife again drawn 
through in order to make a deeper incision, and thus enable the divulsion 
to be completed. Two objections may be made to this operation: first, 
the danger of hemorrhage from the artery of the bulb or the artery of 
the corpus cavernosum ; second, its lack of thoroughness in completely 
removing the cicatricial tissue. If the method is closely followed, there 
is no possible danger of heemorrhage. The knife is used only in divid- 
ing the most prominent bands of the stricture—those farthest from the 
vessels--the remaining bands being torn through by the divulsing 
power of the instrument. The ar- 
teries which surround or arch 
over the urethra are elastic tubes 
which stretch under the divul- 
sion; and while the unyielding 
bands of cicatricial tissue are 
torn across, the vessels are not 
injured. 
I have employed this method 
in a large number of cases, and 
have never had any hemorrhage. 
As to its inefficiency, necessitat- 
ing the continued, interrupted use 
of bougies or sounds, the same 
may be said of many strictures of | - oi 
the anterior urethra which are Fie. 759.—The author’s method of compressing the penile 
2 and perineal urethra to control hemorrhage after 
treated practically by all surgeons internal urethrotomy. 
inthe same manner. Moreover, 
ifa very long and dense stricture be encountered, which does not yield 
readily to the method of dilatation, perineal section may then be resorted 
tofor the radical cure. JI am convinced that this last-named operation is 
performed in a great many cases where modified internal urethrotomy 
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would give relief and satisfaction. Heemorrhage from the deep urethra, as 
well as from the perineal portion anterior to the triangular ligament, may 
readily be controlled by compression. A large wad of absorbent cotton 
is placed on the perinzeum, extending from the anus forward to the 
scrotum; in front of the scrotum, along the penile urethra, a second 
cotton compress is applied, and a bandage passed around the pelvis in a 
tigure-of-eight fashion over the iliac crests and around the hips. In case 
there were any bleeding backward into the bladder, the introduction of 
a large-size sound would act as a direct hemostatic. The necessity for 
such a procedure will never be indicated when proper care is taken. 

The after-treatment consists in interrupted dilatation by the introduc- 
tion of straight or curved sounds. 

External urethrotomy, or perineal section, is an operation fcr the 
relief of close organic stricture of the bulbous or membranous portions 
of the urethra which can not be reached through this canal. With the 
exception of those cases where urinary fistula or chronic abscess exists 
as a result of stricture, the conditions which justify this operation are 
rare. 

It is performed with or without a guide. When a sound or bougie 
can be carried through the obstruction into the bladder the procedure is 
much simplified. Without this guide the operation is surrounded with 
considerable difficulty. In external urethrotomy the patient is placed 
in the lithotomy position, being prepared as for this operation. After 
the anesthesia is complete, a careful and final effort should be made to 
carry a filiform or soft bougie through the stricture and into the bladder. 
If this can not be done, a good-sized sound should be carried down to 
the obstruction, and this will serve to guide the operator to the com- 
mencement of the stricture. 

An incision is then made exactly in the median line, the anterior limit 
being slightly in front of the ascertained commencement of the stricture, 
the posterior extending toward the anus a sufficient distance. In making 
this incision the scrotum should be held up by an assistant, who is di- 
rected not to displace the median raphe to either side. The legs must 
also be held in the same relative position. 

The bleeding is usually considerable, as the vascular tissue of the 
bulb is divided. All vessels should be secured; but the oozing, which 
is general, need not retard the operation. As soon as the sound or fili- 
form, at the anterior margin of the constriction, is seen, the division 
should continue along the guide until the healthy urethra is reached be- 
yond the stricture. If no guide has been introduced, the dissection 
should be carried back in the known direction of the base of the bladder, 
guided by the location of the prostate with the finger introduced into 
the rectum. The first indication that the canal is reached behind the 
stricture will be a gush of urine. On account of the obstruction, the 
urethra between it and the bladder is widely dilated, and for this reason 
is more readily found. It is essential to the success of this operation 
that all cicatricial tissue be dissected out. A large-sized steel sound 
should now be introduced through the meatus and into the bladder. If 


any difficulty is met with in introducing this instrument, a flexible 
bougie may be substituted. It is not advisable to leave the instrument 
in the urethra. In order to prevent bleeding, the wound should be 
packed temporarily with gauze, held in position by a T-bandage. <A fatal 
hemorrhage occurred in one of the author’s cases, the packing having 
become loose while the patient slept. 

The urine usually escapes through the wound for the first few days, 
and afterward partly through the wound and partly through the urethra. 
In rare instances it escapes uninterruptedly through the urethra. The 
after-treatment consists in the introduction of the sounds or bougies (as 
above directed) through the urethra as far as the neck of the bladder. 
This operation should be repeated every three or four days until the 
urine ceases to escape through the wound, and once a week thereafter for 
several months. In urinary fistula and peri-urethral abscess the oper- 
ation is practically the same. The urethra is opened in the area in- 
volved and the stricture incised and dissected out. 

Interrupted Dilatation.—In the treatment of stricture of the urethra 
by this method there are required steel sounds and flexible bougies. 
Steel sounds are of two patterns, the straight and curved. The former 
are preferable for dilating strictures anterior to the membranous portion, 
and when properly constructed and in experienced hands they will suf- 
fice for dilatation of the deep urethra. The curved instruments may also 
be employed. The most satisfactory instruments are those constructed 
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upon the United States scale,* which commences with the smallest steel 
instrument, ;®, of an inch in diameter, and increases 45 of an inch in di- 
ameter for each successive sound to No. 25 inclusive, equal to 23 of an 
inch. Nos. 1 to 8, inclusive, are filiform and elastic bougies. 

A straight sound should be eight inches in length clear of the han- 
dle, slightly conical from the tip, back for a distance of one and a half 
inches. This conicity should increase one size for every half inch for this 
distance. Thus, a sound which measures No. 17 at the tip increases to 


* The unit of the French scale is one third of a millimetre (about ;4 of an inch), and each size 
up to No. 30, inclusive, increases one third of a millimetre in diameter. Divide any given number 
of this scale by three, subtract the quotient, and the remainder approximates the corresponding 
size on the above scale. Thus No. 80, French, divided by 3=10; 30—10= 20; or, No. 30, 
French = No. 20, U.S. The instruments on this scale are manufactured after the author’s direc- 
tions by Tiemann & Co., of New York city. 
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No. 18 one half inch back, to No. 19 at one inch, and is No. 20 at one 
and a half inch from the point, and continues this size for the entire 
shaft. 

A curved sound should be nine inches long clear of the handle. The 
curve should involve only the last two inches. The conicity extends 
also one and a half inch from the tip, increasing one size for every half 


Fie. 761.—Curved and straight conical sounds. 


inch until the full size is reached at one and a half inches from the point. 
Thus, an instrument the shaft of which measures No. 20, is 17 at the tip, 
18 at one half inch, and 19 at one inch farther back. 

The curve should be made to correspond to that of the normal deep 
urethra, which is that of a circle with a diameter of three and a quarter 
inches ; ‘‘and the proper length 
of are of such a circle to represent 
the subpubic curve is that sub- 
tended by a chord two and three 
quarters inches long” * (Fig. 762). 

Flexible bougies are of various 
sizes, being conical for two or 
three inches, and olive-pointed. 
They are exceedingly useful in- 
struments, and, when warmed be- 
fore introduction, are incapable 
of injury to the urethra, even 
when an unusual degree of force 
is employed. The black French 
bougie is preferable. The filiform 
instrument has already been de- 
scribed. 
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In dilating a stricture with the conical steel sound, the method of in- 
troduction is identical with that given in using the metal catheter. In 


* Van Buren. 
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the interrupted dilatation a mild degree of force is exercised, and the 
séance is repeated on every second, third, or fourth day. The length 
of the interval between the introductions must be determined by 
the symptoms in each case, the object being to accomplish moder- 
ate divulsion at each 
sitting without produc- 
ing marked inflamma- 
tion, The sound should 
never be carried beyond 
the point where its full 
dilating power is applied 
to the stricture. In this 
way irritation of the 
prostatic urethra and 
neck of the bladder may 
be avoided in all save’. gape 
the deepest variety of Fie. 766. 

strictures. | 

The dilatation of strictures by the use of conical steel sounds should 
be limited to those cases in which the stricture is of sufficient caliber to 
admit at least No. 15, U. S., and is narrow or linear in character, so that 
it may be made to give way without the employment of too great force. 
The smaller sounds are capable of penetrating the walls of the urethra 
unless they are used with great skill and carefulness, while the larger 
instruments will not, within the limit of safety, succeed in the dilata- 
tion orrupture of a broad or tortuous stricture. Incision with the ure- 
throtome is a safer and less painful operation, and the sounds serve an 
admirable purpose in the after-treatment. 

In using the soft bougies in the anterior portion of the urethra, they 
may be passed in straight; but, when the deeper portion is invaded, 
they should be curved as much as possible, to correspond to the sub- 
pubic curve of this canal. 

Foreign Bodies in the Urethra.—Calculi occasionally lodge in the 
urethra, and substances introduced through the meatus—as fragments 
of a catheter, ete.—may require removal by the surgeon. The diagnosis 
will be evident from the symptoms of obstruction to the escape of urine, 
by recognition of the body by digital pressure along the canal, and by 
exploration through the meatus. Stone may be made out by the grating 
sound which is emitted, or by the sense of friction upon a rough and 
hard surface which is conveyed to the fingers along the sound. A me- 
tallic substance may also be recognized by the peculiar click which is 
elicited when it is brought in contact with the exploring instrument. 

Removal with cocaine anesthesia may be effected through the mea- 
tus, or by incision directly through the floor of the urethra at the point 
of lodgment. It is always desirable to avoid incision through the 
urethral wall when, by the use of forceps or any mechanism, the extrac- 
tion can be effected through the meatus without doing too great violence 
to this canal. If the substance is narrow and smooth, it may be seized 
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with the forceps (Fig. 767) and extracted. The straight alligator-for- 
ceps, or the instrument of Hale, is preferable for the anterior portion 
of the urethra, while for the deeper part the curved instrument is more 


Fig. 767.—Straight and curved alligator-jawed urethral forceps. 


suitable. For a round body, the scoop or curette will prove more satis- 
factory (Fig. 769). 

In using the forceps, the instrument closed should be carried down 
until its beak strikes the foreign substance, when the jaws should be 
slowly separated and pushed farther in, so that they may pass between 


Fie. 768.—Hale’s instrument for removing foreign bodies from the urethra. (After Linhart.) 


the lining membrane of the urethra and the body. They should then 
be firmly closed and cautiously moved a slight distance to and fro in 
order to determine whether the mucous membrane has been caught in 
the instrument. This danger will in great part be obviated if, just at 
the moment when the jaws are applied to the foreign substance, the 
urethra is put upon the stretch by pulling upon and elongating the 
penis. The canal should be lubricated by an injection of sweet oil. If 
stricture exists, urethrotomy may be necessary 
before the substance can be extracted. In a 
case which came under my care, two strictures 
were divided with the urethrotome. From be- 
hind the first constriction two calculi were re- 
moved, and several after the second stricture 
was divided (Fig. 770). In this operation a 
scoop proved more serviceable than the forceps. 
In a second operation I found it necessary 
oe Se A Tale to perform external urethrotomy, cutting di- 
‘removal of calculus in the ure. Yectly down upon the calculi (two in number), 
Keges) ot Yan Buren and which were easily removed through the incision... 
The direct injection of cocaine into the tissues 
secured complete anzesthesia. The wound should be left to close as in 
the ordinary operation of perineal urethrotomy. 
Urinary Fistula communicating with the Urethra.—In congenital 
or acquired urinary fistula communicating with the urethra the following 
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operative measures are indicated: When the fistula opens in the peri- 
neeum or lower surface of the penile urethra, the method of Szymanow- 
ski offers the surest prospect of success. It is essential that all inflam- 
mation in and about the field of operation be allayed, sinuses slit up and 
healed, and all strictures divided, or stretched and cured. The bowels 
should be well emptied for two or three days 
before the operation. For perineal fistula the 
lithotomy position is preferable ; the parts should 
be shaved and disinfected. Proceed as follows: 
Let the dark spot at 4’ (Fig. 771) represent the 
opening of the fistula. A straight incision A B 
is made, passing along one edge of the fistula, 
extending three quarters of an inch each way ry. 770.—Calculi removed from 
from the opening. This incision passes through a ee ee 
the skin and superficial fascia. The edge of this 
incision is raised, and, dissecting away from the fistula, the skin is lifted 
to form a pocket, the bottom of which is the dotted curved line A CB, and 
the lifted edge or entrance to this pocket the straight incision A / B. On 
the opposite side, corresponding accurately with the attached bottom of 
the pocket A C B, a curved incision A D B is made, the greatest depth 
of the flap being from three quarters to one inch. From this flap, with 
a pair of small scissors curved on the flat, remove the epidermis, except 
over an area amply sufficient to cover the fistulous opening. (This area 
is represented in white between /’and D in Fig. 771). 

The flap A D £B is now dissected up, taking with it a generous 
allowance of subcutaneous fat and fascia, down to about an eighth or 
three sixteenths of an inch of the original straight incision A / B, 
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this attachment being left to give it a sufficient blood supply. As 
this A D B is turned over toward C, it hinges on the attached edge 
AF B, and, as it is slipped beneath the pocket A C B F, it will be seen 
that the undenuded (white) portion suffices to form the new floor of the 
urethra. It being ascertained that the flap fits accurately, it is brought 
out again and a series of five or six loops of fine catgut sutures are in- 
serted by carrying the needle through the skin one eighth inch from the 
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curved dotted line A C B into the bottom of the pocket, and beneath the 
integument, directly opposite and through the free edge of the flap 
A D B, and back again, being brought out finally one quarter inch from 
the point of entrance A O B (Fig. 773). As these sutures are tied, the 
fiap is inverted and secured. It now remains to close the open wound 
by sutures of fine silk, which snugly approximate the lines A B and 
ADB. The result is shown in A DB (Fig. 774). It is important 
to keep the bowels from moving and the patient quiet with morphia 
for several days. Every three or six hours the soft Nélaton catheter 
should be inserted, the urine drawn off, and the bladder washed out 
with four or five ounces of warm boric-acid solution, gr. x-2j. On 
withdrawing the catheter the end. should be closed in order to prevent 
the escape of even a few drops of its contents in the urethra. The silk 
sutures should be removed about the seventh day, and the use of the 
catheter discontinued only when the wound is thoroughly united. Strict 
asepsis in the field of operation and sterilization of the urine are neces- 
sary. In rare instances the floor of the prostatic and posterior part of 
the membranous portion of the urethra may be destroyed, and the fistula 
open directly into the rectum. 

The following case which came under my care will serve to illustrate 
this form of fistula : * . 

The patient, twenty-seven years of age, merchant, came under my 
care in August, 1887. He came of healthy stock, and had had no sickness 
of a serious character until 1883, when symptoms of vesical calculus 
supervened, for which a left lateral lithotomy was done in August, 1886. 
The stone removed was reported to be the size of a hen’s egg. 

A urethro-perineal fistula remained after this operation, and from 
August, 1886, to August, 1887, four attempts were made to close this 
opening, without success. In the last of these operations a drainage 
tube about one and one half inches in length was inserted in the perineal 
opening and left with the deep end in the urethra. This tube, about 
three sixteenths of an inch in diameter, was lost sight of, the surgeon 
and patient supposing it had escaped externally and had been thrown 
away with the dressings. The last operation was followed by consider- 
able pain, which was persistent. In the course of three months an 
abscess opened into the rectum through the anterior wall, and the urine 
began to flow freely in this new channel. About this time the perineal 
opening closed and an abscess formed in each tunica vaginalis. These 
were incised, and when I first saw the patient were entirely healed. At 
this date (August, 1887) nearly all the urine passed through the rectum. 
The patient suffered greatly, and had to be kept constantly under the in- 
fluence of opium. 

An examination per rectum revealed the presence of a stone, the end 
of which was on a level with the anterior surface of the rectum, about 
one inch beyond the anal aperture. The opening was slightly dilated, 
and the stone was removed through the rectum by means of strong for- 


* Read before the Ontario Medical Association at Toronto, June, 1888. 
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ceps. It had formed in and upon the drainage tube, and is seen in natu- 
ral size in Fig. 775. After consultation with Dr. Edward L. Keyes, it 
was determined to prepare the patient for operation, which was done, 
and on September 138, 1887, I operated as follows : 

The patient, in ether narcosis, was placed in the Sims position and a 
large Sims vaginal speculum was introduced. The opening through the 
anterior wall of the rectum measured three fourths 
of an inch in length, with an irregular width of from 
one eighth to one fourth of an inch. It led directly 
into the urethra near the junction of the membra- 
nous and prostatic portions. The floor of the urethra 


Fie. 775.—Calculus formed 


was entirely destroyed. The right edge (patient’s a MN ER ry 
, ; 5 U sanucleus. (Ac- 
right) of the opening was seen to be undermined, tual size.) 


as shown by the dotted surface B (Fig. 776). 

I determined to attempt the formation of a new floor to the urethra 
by turning the mucous membrane of the rectum into this position. The 
operation performed was a modification of the method of Szymanowski. 
Two crescentic incisions were made, as shown at A A (Fig. 776), being 
about parallel with the edges of the opening, but approaching more 
closely at its upper and lower angles. These incisions went deep into 
the wall of the rectum and included the mucous and muscular layers. 
The two lateral flaps were dissected up, the left to within an eighth of an 
inch of the edge of the opening; the right could not be carried so far on 
account of the pocket which undermined this side. 

The flaps were now turned toward each other and their raw edges 
made to meet in the middle line, while the raw surfaces looked into the 
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Fie. 776.—Showing the anterior wall of the rectum, and opening into it at £, a sinus from the membranous 
and prostatic urethra. , Cul-de-sac, which undermined the right margin of the opening. 4 4A, Line 
of incision, along which the flaps were dissected as far inward as (. For their nutrition the two lateral 
flaps depended upon the limit between the dotted line C and the margins of the opening £. D, The 
peringeum. 

Fie. 777.Schematic. Transverse section through the urethra and rectum, showing the method by which 
the flaps were turned from the mucous membrane of the rectum to make the floor of the urethra. a, 
Urethra. 5, The right flap dissected from bo’. c, The left flap from ¢c’. d, The silkworm-gut suture in 
position (not entering the cavity of the urethra). 


rectum and the mucous surfaces into the urethra (Fig. 777). Sutures of 


silkworm gut were inserted, as shown at d (Fig. 777). These sutures 
were about three sixteenths of an inch apart, and were so inserted that 
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they did not penetrate to the cavity of the urethra. On account of the 
thinness of the flap at one point I was compelled to pass one suture into 
the urethra. 

A Nélaton catheter was carried through the meatus and urethra into 
the bladder, and through this the urine ran out at intervals. Whenever 
the urine accumulated enough to create a desire to expel it, about six 
ounces of Thiersch’s solution were thrown in to dilute it ; and when this, 
with the normal contents of the bladder, were evacuated, the same quan- 
tity was thrown in again and immediately expelled. In this way the 
wound was kept practically free from irritation by the urine. Divulsion 
of the sphincter ani removed all danger or annoyance from spasm of 
this organ. The bowels were kept quiet for nine days, and liquid diet 
was enforced. The patient had been placed on liquid diet for ten days 
prior to the operation. 

The sutures were left in sifu. The wound healed promptly, and the 
patient left for his home in three weeks after the operation. In April, 
1888, seven months later, he returned, complaining of slight irritation in 
the rectum, and said he thought, at rare intervals, a few drops of water 
escaped into the bowel. On examination, three of the sutures were still 
in position, but no opening could, by most careful search, be discovered. 
The sutures were removed, and in a few days the patient was discharged. 
A second case, practically identical with this, was operated upon in the 
same way and cured. 

Congenital Malformations of the Urethra.—In exstrophy of the 
bladder the urethra is absent, and, in certain rare anomalies, it may open 
into the groin, upon the side of the glans penis, in the median line of the 
dorsum penis (epispadias), in the median line below at any point on the 
corpus spongiosum (hypospadias). 

Hypospadias is the most common of the congenital deformities of 
the urethra. When the opening is within one inch of the normal 
position of the meatus, operative interference for the purpose of 
establishing a new urethral canal is scarcely indicated. It will, how- 
ever, in many instances be found necessary to enlarge the abnor- 
mal opening in order to permit the free escape of urine. When the 
false meatus is so far back that in sexual intercourse the semen can 
not be ejaculated into the vagina, a plastic operation may be under- 
taken. 

In a case in which the abnormal opening was situated at the anterior 
peno-scrotal junction I succeeded in forming a satisfactory and useful 
urethra by the following method: On either side of the median line of 
the under surface of the penis from the abnormal opening to the glans 
the epidermis was removed with scissors for the space of about three 
sixteenths of an inch in breadth, leaving about three eighths of an inch 
of undennded skin between the two parallel furrows of denudation. 
Passing the needle in and out through the undenuded skin just at the 
edges of denudation, fine silk sutures (interrupted) were inserted in such 
a manner as to bring the vivified surfaces together to fold into a cylinder 
the strip of integument between these. As the urine was allowed to 
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escape through the abnormal opening, infection did not occur, and prompt 
union was obtained. 

In a second operation, made three weeks later, the same method was 
applied to close the abnormal opening. The urine was drawn by careful 
aseptic catheterization, and this wound also closed promptly. Had it 
failed, I would have employed the method of Szymanowski. 

I should not hesitate to apply this method to the deformity of epi- 
spadias. 

Neoplasms.—Papillomata and fibromata are occasionally met with 
growing from the mucous membrane of the urethra. They produce 
symptoms of obstruction varying with their shape, size, and point of 
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Fie. 778.—Urethral speculum of H. ee ap 

attachment. They may be observed by means of the urethral speculum 
(Fig. 778), or when deeply situated the urethroscope (Fig. 752) will es- 
tablish the diagnosis. The only treatment is removal, which may be 
done by the wire snare or by torsion with forceps. In extreme cases a 
longitudinal incision may be required in the median line of the floor of 
the penis in order to effect removal. 

Cancer may originate in this canal, or more frequently may extend 
here from malignant disease of the prepuce and glans. Dr. Mel- 
ville Wasserman has reported a number of cases of primary epithe- 
lioma of the urethra.* Tuberculosis also occasionally attacks the ure- 
thra. 

The Penis.—The congenital malformations of the urethra just given 
may be included with deformities of the penis. The corpus spongiosum 
is at times arrested in development, while the corpora cavernosa are fully 
formed, causing the organ to bow when an erection occurs. One cavern- 
ous body is, in rare instances, not fully formed, and, when an erection 
takes place, the curve is lateral, with the concavity toward the affected 
side. The penis is occasionally double, with separate urethra. In her- 
maphrodites it is rudimentary. 

Inflammation of this organ is rare, except as a result of traumatism. 
Tt occasionally becomes involved by the extension of a phlegmonous or 
erysipelatous process from the scrotum or abdomen, or from urethritis 
and posthitis. The organ becomes greatly swollen, and a painful con- 
dition of chordee is almost constant. Retention of urine may occur, as 
well as suppuration or gangrene. a 

In the treatment of mild inflammation of the penis, local applications 
will usually prove sufficient. The tendency to erection should be con- 
trolled by the use of opium or chloral and potassium bromide in full 


* Epithélioma primitif de l’Uréthre, Paris, 1899. 
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doses. When gangrene is threatened, free incisions in the long axis of 
the organ should be practiced. 

Wounds of the penis, involving more than the integument, always 
bleed profusely. Hemorrhage may be controlled by direct compression 
with a roller, or by throwing a few turns of an elastic ligature around this 
organ near the pubic junction. When the urethra is divided in whole or 
in part, it is best to stitch the separated walls together by close sutures 
of delicate silk. Catgut, though more desirable in one sense, is too 
readily absorbed to hold the edges of the wound in contact for a length 
of time sufficient to secure union. It is not usually necessary to insert 
a catheter, and it is best to dispense with this on account of the irrita- 
tion it causes. Before and after each urination the urethra should be 
irrigated without distention. Should the operation by direct suture fail, 
Szymanowski’s procedure will close the fistula. Any tendency to stric- 
ture may be treated later. When the dense capsule of the corpus caver- 
nosum is divided, this should be included in the sutures which are car- 
ried through the wound in the integument. A guarded prognosis should 
be made in all deep injuries of the penis. Distortion during erection, 
and stricture, are frequent results of such lesions. 

Fracture of the corpora cavernosa, an accident which occurs in rare 
instances as a result of great violence to the erected organ, is a difficult 
injury to treat. De- 
formity, with more or 
less loss of function, is 
apt. to ensue. The or- 
gan should be laid up 
on the abdomen, and 
kept in a condition of as 
perfect quiet as possi- 
ble. Cold applications 
are indicated, and, i 
case of strangulation 
from effusion of blood 
or from any other cause, 
free longitudinal inci- 
sions may be necessi- 
tated. 

Carcinoma. — Epi- 
thelioma of the penis is 
not an uncommon af- 
fection. It commences 
iy as a small pimple or 

Fie. 779.—Carcinoma of a ee pee a case in Mount Sinai erosion on the mucous 
Fe surface of the prepuce 

or on the glans, gradually spreading until, if left alone, the entire organ 
is involved and destroyed. The margins of the ulcer are indurated, 
elevated, sinuous, and slightly everted. The induration, as a rule, is 
confined to the immediate borders of the sore, not extending into the 
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deeper tissues unless inflammation supervenes. As the disease progresses, 
the center of the surface becomes studded with buds of newly formed 
cells and capillaries, giving it an appearance not unlike a cauliflower 
(Fig. 779). Ulceration occurs at various portions of the mass, and a dirty 
quality of pusis exuded. The odor from the decomposing tissues is 
peculiarly penetrating and offensive. 

Within a period of time, varying from two to six or eight months, 
enlargement of the inguinal glands is observed. This enlargement may 
be inflammatory or metastatic. As a rule, metastasis is not rapid in 
epithelioma of the penis, and induration of the glands does not, on this 
account, preclude the hope of cure after amputation. 

The principal cause of epithelioma of the penis is prolonged irrita- 
tion of the glans and prepuce from retained secretions, All the cases 
which have come under my observation have occurred in patients with 
unusually long and tight prepuces.* It is usually met with in the mid- 
dle-aged and old, although it sometimes occurs in early adult life. 

The diagnosis of epithelioma is not very difficult after ulceration 
takes place. ‘The indurated sinuous and everted borders of the ulcer, 
the red, cauliflower-like appearance of the mass, and the steady progress 
of the disease in the destruction of all the tissues in its path, are symp- 
toms not met with in any other lesion of this organ. Warty growths 
(papillomata), when not seen early in their development, may at times 
simulate epithelioma, especially when these vegetations are luxuriant, 
are undergoing ulceration, are covered with purulent matter, and are 
the seat of repeated hemorrhages. No matter how widespread the pap- 
illomatous neoplasm may be, at the outskirts of the mass will be found 
tufts or minute warts sufficiently isolated to be recognized. In the very 
earliest stages of development of the ulcer of epithelioma, it is scarcely 
possible to make a positive diagnosis between it and chancroid, or even 
a simple ulcer of the prepuce and glans penis. 

Treatment and Prognosis.—In well-marked epithelioma of the penis 
the safest method of treatment is an immediate excision of the neoplasm 
by amputation. The line of amputation should always be wide of the 
limit of the disease. If the induration of the ulcer is well defined, and 
is limited closely to the margins of the erosion, the amputation may be 
made with one inch of sound tissue intervening. If the inguinal glands 
are enlarged, and if the surgeon has reason to be satisfied that the en- 
largement is due rather to inflammatory engorgement than to metastasis, 
the operation is still advisable, and the prognosis not altogether unfa- 
vorable. The inguinal glands should be dissected out at the same time 
as a precautionary measure. When metastasis of the glands is unmis- 
takable, amputation may be done to rid the patient of the foul and ulcer- 
ating mass, although a favorable prognosis can not be entertained. In 
the earlier development of the growth, where a sufficient extent of 
healthy tissue intervenes between the induration and the line of excision, 

* In an experience of fifteen years in attendance at Mount Sinai Hospital, I have not met with 
acase of epithelioma of the penis in an individual upon whom in early life cireumcision had 


been performed. 
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amputation offers a strong hope of permanent relief. In the earlier 
period of development of the ulcer, if doubt exists as to its character, it 
is advisable to administer the iodide of potassium, together with proto- 
iodide of mercury, for a number of weeks. The application of Marsden’s 
paste to the ulcer should, however, be made when it is first observed. If 
it be epithelial in character, the paste offers a strong hope of cure, and 
beyond the temporary inconvenience it produces no harm. 

Operation.—Amputation of the penis may be performed by two 
methods: 1, simple amputation ; 2, amputation with transplantation of 
the urethra to the perineum. In the selection of the method, the opera- 
tor must be guided by the nearness of the disease to the pubes and scro- 
tum. Ordinarily, when the induration is limited to the glans, a simple 
amputation may be made at a point about one inch posterior to this. If 
the line of amputation must be chosen at or very near the level of the 
pubes, the second method will be preferable, for the reason that retrac- 
tion of the stump will always occur, and the urine escaping over the scro- 
tum will keep up a constant and annoying excoriation and condition of 
uncleanliness. In the operation with transplantation of the urethra, the 
urine is voided in the squatting posture, and escapes freely behind the 
scrotum.* 

Simple Amputation.—Having shaved and thoroughly cleansed the 
pubes, scrotum, and penis, throw an elastic ligature around the organ at 
the level of the pubes. If the line of amputation is very near the liga- 
ture, this may be prevented from slipping by transfixing the penis with 
a large needle just in front of the tourniquet. Seize the mass with a 
double hook, and, holding it steady, with a long, thin-bladed knife cut 
the organ smoothly off at a point at least one inch behind the disease. 
A tenaculum should be in readiness to prevent the erectile tissue from 
retracting. The tube of the urethra should now be dissected up for half 
an inch, and the tissues of both cavernous bodies again divided on a 
level with the point to which the dissection of the spongiosum has been 
carried. The urethra is now split by passing the knife through its roof 
and floor, and a silk suture carried through the end of each lateral half. 
A thread is also passed through the dense capsule of the corpora caver- 
nosa to prevent their retraction when the elastic ligature is removed. 
All vessels which may be recognized before loosening the rubber band 
should now be secured with catgut ligatures, and the remaining bleed- 
ing points caught up as the tourniquet is gradually loosened. The su- 
tures passed through each half of the urethra are now carried through 
the edge of the incision in the skin to which it is sewed. A simple 
dressing completes the operation. 

Humphrey's Operation.—The elastic ligature is carried around the 
penis close up to the level of the pubes, as in the preceding operation, 
and the organ severed as near the ligature as possible. The vessels in 
the corpora cavernosa should be tied at once. An incision should now 

* T have performed this, the operation of Humphrey, three times, and in none of these patients 


has any unpleasant symptom followed. Two of the cases were under observation three years after 
the operation, 
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be made through the skin along the under surface of the corpus spon- 
giosum, back to and splitting through the base of the scrotum, so as to 
expose the tube of the urethra for about two and a half inches. This 
tube is carefully dissected out from its attachment beneath and between 
the two corpora caver- 
nosa for this distance, 
and is turned down 
on to the perinzeum 
through the slit in the 
posterior wall of the 
scrotum. Theurethra 
should next be split 
along the median line 
of its roof for a dis- 
tance of half an inch 
back from the end, 
and the edges stitched 
to the margins of the 
wound in the integu- 
ment of the perinzeum. 
The operation is com- 
pleted by closing the 
posterior slit through 
the scrotum, and stitch- 
ing the margin of the 
wound in the skin of 
the anterior wall of the 
scrotum to that of the 
belly at the root of the : 
fs * Fic. 780.—Humphrey’s operation. (From a case of the author's at 
penis, so as to cover 1n Mount Sinai Hospital.) 
and include the stump 
of the amputated corpora cavernosa. The appearance of the parts after 
this operation is shown in Fig. 780. 

Sarcoma of the penis is exceedingly rare. It may be recognized by 
its rapid development, the absence of glandular enlargement, the general 
invasion of the cavernous bodies—in certain cases producing a continuous 
and painful erection of the organ—and by its resemblance to the well- 
known appearance and behavior of sarcomatous tumors in other portions 
of the body. The treatment should consist in immediate amputation. 

Phimosis, or inability to retract the prepuce behind the corona glan- 
dis, is a frequent condition of childhood, and occasionally met with in 
adult life. It is both a congenital and an acquired affection, and may 
be partial or complete. The prepuce may be adherent to the glans, or 
phimosis may exist without adhesions, the opening in the foreskin being 
so narrow that retraction is impossible. A prepuce ordinarily retractile 
may become irretractile as a result of any inflammatory process of the 
glans and foreskin. This condition is not infrequently met with in gon- 


orrheea and with chancroid. 
57 
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Congenital phimosis is an unfortunate affection, preventing perfect 
cleanliness by retention and decomposition of the retained secretions 
and urine, and inducing a condition of irritation which it were better to 
avoid by timely operative interference. Inflammatory or acquired phi- 
mosis always requires careful attention, and very frequently a surgical 
operation, to prevent gangrene or to expose a subpreputial chancroid. 

The operative measures may include: 1, amputation of the prepuce 
(circumcision); 2, dilatation of the preputial orifice with forced retrac- 
tion ; 3, incision of the anterior portion of the prepuce and retraction. 

The first of these procedures should be preferred in all cases in which 
there is no inflammatory process present, while the latter is advisable in 
phimosis with acute balano-posthitis. 

Operation.—In adults, circumcision may be done with almost perfect 
freedom from pain by the proper employment of cocaine. In children 
under six years of age, narcosis is advisable. 

In adults, proceed as follows: Cleanse the parts to be operated upon 
with 1-to-5,000 sublimate solution, and throw an elastic ligature around 
the penis at the level of the pubis. From m xx-xxx of a four-per-cent 
cocaine solution are now injected by inserting the needle at the margins 
of the preputial orifice, and carrying it back between the mucous mem- 
brane and integument of the prepuce a little behind the proposed line 
of section. In the middle of the dorsum three or four minims are forced 
out of the syringe, the needle partially withdrawn and carried a half- 
inch to right and left of this point, and a like quantity is injected, and 
so on until the entire line of amputation is anesthetized. As a rule, it 
will suffice to insert the needle once in the median line above and once 
at the franum, and from these two locations it may be thrust beneath 
the skin to either side until the prepuce is completely encircled. 

In selecting the line of incision the best rule is to allow the parts to 
assume their normal relations, and mark the foreskin, by repeated 
punctures with the scalpel, parallel with and one fourth of an inch an- 
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terior to the outline of the corona of the glans. A dull-pointed, grooved 
director should now be passed between the upper surface of the glans 
and the prepuce, in the median line, until the point is at the line of 
amputation. A sharp-pointed bistoury is next slipped along the groove 
in the director, thrust through, and the foreskin split by cutting from 
behind forward (Fig. 781). Or this incision may be made from be- 
fore backward with a pair of straight scissors. The edges of the flaps 
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are now seized with a pair of mouse-tooth fixation forceps, and trimmed off 
with scissors, being careful to follow the line already indicated (Fig. 782). 

When these incisions are completed, it will 
be observed that the edge of the divided mu- 
cous membrane remains at the level of the in- 
cision—namely, a quarter of an inch in front 
of the outline of the corona glandis—while the 
skin retracts beyond the corona. The mucous 
membrane should now be turned back, and its 
edge stitched to that of the incision in the skin. 
Fine catgut should be used, and an interrupted Fie. 783.--(After Malgaigne.) 
or a continuous suture employed. The former 
is somewhat more accurate, although it requires much more time in its 
insertion than the latter. It is important, in the effort to secure imme- 
diate union, that at all points the ap- 
proximation is carefully made between 
the margins of the integument and mut- 
cous membrane. After the sutures are in- 
serted, the mucous membrane rolls back, 
leaving the stitches behind the corona 
S (Fig. 783). The elastic ligature is now re- 

Fic. 784.—Girdner’s phimosis forceps. moved, and a light dressing applied over 

the line of sutures. This operation is en- 

tirely bloodless. The patient should be directed to prevent the urine 

from getting into the wound. The sutures disappear by absorption, 
and the union is complete in from four to ten days. 

When the prepuce is adherent to the glans, it will be found impossible 
to introduce the grooved director as above unless the adhesions are first 
brokenup. Under these 
conditions, the following 
operation should be per- 
formed: Carry the phi- 
mosis forceps (Fig. 784) 
into the opening of the 
prepuce, and allow the 
blades to expand so that 
the hooklets at the tip 
will catch in the mucous 
membrane. The foreskin 
is now drawn well to the 
front by an assistant, 
while the operator slips 
the thumb and finger of 
the left hand along the oe 


penis and grasps the fore- 
skin just in front of the meatus. The foreskin is next amputated with 


the scissors just in front of the finger and thumb (Fig. 785). As retrac- 
tion takes place, it will be seen that the line of section in the skin is near 
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the corona, while that in the mucous membrane is only a little back of 
the meatus. This should be seized with the mouse-tooth forceps, and the 
adhesions broken loose or divided with the scissors. The mucous lining 
should now be pared back to a sufficient distance, and, if necessary, a 
second division of the prepuce made. The sutures are applied as in the 
preceding operation. 

Dilatation or divulsion of the prepuce yields a satisfactory result in 
young boys. Circumcision is not indicated, as a rule, since, if the pre- 
puce is enlarged, the foreskin shortens by a normal process of atrophy. 
It is performed by introducing the point of a small, closed dressing for- 
ceps into the opening of the foreskin, and stretching or tearing this by 
forced separation of the blades. The operation is completed by retract- 
ing the prepuce and breaking up all adhesions. In the after-treatment 
it is essential to move the foreskin back and forth over the glans once or 
twice daily to prevent the re-formation of adhesions. 

Incision limited to the anterior half-inch of the foreskin, and in the 
median line of the dorsum, is advisable where the opening is very small 
and dilatation difficult. Retraction should be immediately effected. 

Uicers of the Penis.—Sores may occur upon the integument of the 
penis, usually near the prepuce; upon the mucous lining of the fore- 
skin; the glans ; within the meatus; and along the urethra. Venereal 
sores are occasionally met with upon the integument of the scrotum, 
abdomen, perineum, and thighs. Ulcers of the penis only will be con- 
sidered here. They are divisible into two classes--namely, the non- 
specific and the specific ulcer. To the former belong the sores which 
follow abrasions and the eruption of herpes. They are more or less 
phagedenic in character, the extent and rapidity of the process of ne- 
crobiosis being due to the degree of virulence of the inoculating micro- 
organism, and the impoverished condition of the tissues attacked. The 
chancroid belongs to this group. In the second class belongs the specific 
ulcer of syphilis. 

Non-specific Ulcers.—A simple ulcer of the penis is extremely rare. 
It may occur here, as in other parts of the body, as a result of trauma- 
tism, or an inflammatory process not due to the inoculation of a virus. 
Thus, the molecular death of a variable extent of tissue may follow a 
simple abrasion if the part involved is not kept free from all irritation, 
and if there prevails a condition of impaired nutrition, in which, as is 
well known, the tissues yield readily to the destructive process. Under 
more healthful conditions, an abrasion of the glans or prepuce under- 
goes the simple process of repair seen in similar lesions of the integu- 
ment and mucous surfaces elsewhere. Abrasions usually occur on the 
sides of the penis, close to the attachment of the prepuce, just behind 
the corona or near the frenum. The glans is rarely involved, although 
the meatus, especially at its lower angle, may be torn. Bleeding suffi- 
cient to attract the attention of the patient is rare, unless extensive 
laceration has occurred. 

The wleer of herpes is usually situated upon the surface of the mn- 
cous lining of the prepuce, less frequently upon its cutaneous surface, 
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and the glans. It begins as a vesicular eruptign. There may be one or 
many. Multiple herpetic vesicles may be scattered or in clusters, linear, 
semilunar, or circular in arrangement. In the recent state the herpetic 
vesicle is round at its base, measuring from one twelfth to one twenty- 
fifth of an inch in width. Jt consists of a thin investing membrane rest- 
ing upon a slightly red and irritated base, and containing a clear, serous 
fluid, which often escapes by rupture of the membrane before the vesicle 
is observed. Upon the skin they rapidly dry on account of evaporation 
of the fluid contents, and the floor of the patch becomes covered over 
with a light incrustation. Upon the mucous and moist surfaces in- 
crustation does not occur. The circumference of the base exposed after 
rupture of the vesicle is usually round, with well-defined walls leading 
perpendicularly down to the bottom of a shallow excavation. 

In typical cases of genital herpes the morbid process ends here, the 
sore healing without suppuration. Not infrequently, however, the floor 
becomes covered with a layer of pus, the walls are undermined and break 
down, forming an ulcer which is phagedenic in character. The char- 
acter of the pain varies. In some instances there is a stinging, burning 
sensation felt in the part affected ; in others there exists total insensi- 
bility. / 

Herpes is a neurosis due to a local irritation of the nerve termina- 
tions in the part attacked. In some instances a severe neuralgia of the 
branches of the sacral or lumbar plexuses exists at the time of the erup- 
tion on the glans and prepuce. Uncleanliness is a frequent cause of this 
disease. Any irritation of the glans or prepuce may induce it, and one 
attack is apt to be followed by a second. 

In mild and ordinary cases it runs its course in from ten days to two 
or three weeks. In other forms, especially when infection occurs, it 
may last for a number of weeks, and is usually complicated by lymphan- 
gitis and adenitis. 

Phagedenic ulcer of the genital organs was formerly held to be the 
result of the inoculation cf a specific poison—the virus or micro-organ- 
ism of ‘‘chancroid”’; but, since ulcers which in appearance and behavior 
do not differ from the so-called chancroidal ulcer have been produced by 
inoculation with the infectious material taken from the pustules of acne, 
from gonorrhceal pus, etc., the specific nature of this virus can not be 
maintained. Even the specific ulcer of syphilis will, as a result of re- 
peated and prolonged irritation, take on a phagedenic character. 

This ulcer results most frequently from direet contagion, the virus 
being lodged in an abrasion of the integument, prepuce, or glans. The 
period of incubation—that is, the length of time between the date of the 
contact and the recognition of the sore—will vary in different individ- 
uals. It has been seen within twenty-four hours, and, in rare instances, 
as much as twenty days have elapsed. In a very large majority of cases 
the inflammation is observed within the first nine days after the inocula- 
tion. The rapidity of its appearance depends chiefly upon the thorough- 
ness with which it is brought into contact with the tissues in an abrasion, 
and the condition of the tissues at the time of the invasion. The ulcer is 
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usually located on the side of the penis, just behind the corona glandis 
at the preputial attachment, at the points where abrasions are most fre- 
quent. It may be on the cutaneous surface of the prepuce, upon the 
body of the penis, the scrotum, or within the meatus. There may be one 
or more, owing to the number of abrasions and the distribution of the 
virus. A single ulcer may result from the confluence of several contigu- 
ous points of inoculation. It is first noticed as a light redness or flush, 
usually circular or elliptical in shape, or, if the abrasion is irregular in 
outline, it will conform to this. Within a few hours after the appear- 
ance of the redness its center becomes elevated and a pustule is formed, 
which soon breaks down, discharging a small quantity of matter. 

If the sore is not seen early, the pustule may escape observation. 
When the inoculation occurs upon a surface denuded of its mucous mem- 
brane or epidermis, a pustule is not formed. The walls of a phagedenic 
ulcer are usually precipitous. At times the superficial layers of the 
skin resist disintegration longer than the deeper layers and subcutane- 
ous tissues, giving the edges an undermined appearance. It tends to 
spread in width rather than in depth, although in a certain proportion 
of cases extensive destruction of tissue may occur in all directions. The 
floor of the ulcer is covered with a creamy pus and the broken-down tis- 
sues In various stages of decomposition. A small quantity of matter of 
creamy consistence may be removed with a pellet of cotton. A mem- 
brane or film of a yellowish-brown color usually adheres to the floor with 
considerable tenacity. 

A zone of redness extends along the edges of the ulcer in advance of 
the tissue destruction. In many ulcers this is not more than a line in 
width. If the sore is subjected to irritation, the inflammatory redness 
and induration may spread widely into the surrounding tissues. 

Pain, which is always present, varies, as a rule, with the extent of 
the inflammatory process. 

In a typical phagedenic ulcer of the penis, lymphangitis and adenitis 
of the inguinal glands are always present in a varying degree. In the 
simpler forms adenitis does not occur, although the lymphatic channels 
in the neighborhood of the sore may be involved. Inguinal adenitis or 
bubo is always a painful complication. It may be lateral or bilateral. If 
the sore is in the median line, or if there are ulcers on both sides, both 
groups of glands will be affected. Suppuration of the inguinal bubo of 
phagedenic ulcer is not uncommon. The violence of the inflammatory 
process here is subject to the same conditions as given for the primary 
ulcer. One or more glands may be involved and suppurate. In severe 
adenitis the inflammation extends to the tissues immediately surround- 
ing the glands. The mass appears as one large swelling, over which the 
integument is red and cedematous, and to which it is adherent. Phage- 
denic bubo is apt to follow a virulent phagedenic ulcer of the penis. 

Treatment.—Simple ulcer of the penis, if left without interference, 
usually heals within a few weeks; the ulcer of herpes is usually more 
obstinate. The process of repair may be greatly facilitated by a careful 
removal of all sources of irritation. Strict cleanliness is essential, no 
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matter what form the ulcer may assume. Finally, powdered aristol, ap- 
plied two or three times daily, affords protection and aids in the absorp- 
tion of moisture. 

In addition to the foregoing, it is essential to keep the sore uncov- 
ered by the prepuce, which should be worn back behind the corona. 
Circumcision may at times become necessary to obtain a permanent cure. 
If the simpler remedies just given do not succeed, the local use of the 
nitrate-of-silver pencil is indicated. 

In phagedenic ulcer, as a rule, more vigorous measures are necessary. 
The severity in local treatment will depend, however, upon the rapidity 
of molecular death in the tissues. If its progress is slow, and the inflam- 
mation mild in character, recovery may be brought about by the treat- 
ment laid down for simple and herpetic ulcer. If within the first few 
days of its appearance the spread of the sore is rapid, or if, when first 
brought to the notice of the physician, it is more than a quarter of an 
inch in diameter, and the zone of redness spreads well out into the tis- 
sues, it should be treated as follows: By the introduction of a delicate 
hypodermic needle through the sound tissues, after which its point 
should be carried under the base of the ulcer, from ten to twenty 
minims of a four-per-cent solution of cocaine should be injected, by 
which means complete anzesthesia may be secured. The pus should now 
be removed from the bottom of the sore with a pellet of absorbent cotton 
on the end of a small piece of wood. The parts immediately about the 
ulcer should be coated over with vaseline or oil, to protect them from ex- 
coriation. A small quantity of carbonate of soda should be on hand to 
neutralize any excess of acid. In applying pure nitric acid, the ulcer 
should, if possible, be held so that it will contain the acid without letting 
it run over the edges. It is best applied by means of a wooden match or 
toothpick dipped in the acid, and the point immediately carried into the 
floor of the ulcer. It should be conveyed into every portion of the sore, 
and allowed to remain in contact with the virus for one or two minutes. 
The excess may now be soaked out with the cotton pellets, and the ulcer 
filled with soda. A piece of lint moistened in vaseline will serve as a 
dressing. When nitric acid can not be had, the actual cautery should 
be employed. 

Todoform may be dispensed with, on account of the disagreeable odor 
of this substance. 

When phagedenic ulcer occurs beneath an irretractile prepuce, this 
should be incised and the sore treated as above. Ulcer of the meatus 
should also be burned with nitric acid. Complete rest is essential, and 
constitutional measures looking to the improved nutrition of the tissues 
are strongly indicated. If suppuration occurs in the glands of the in- 
guinal region, free incision should be made and free drainage estab- 
lished. Phagedenic bubo should be treated in the same manner as the 
phagedenic ulcer. Chronic adenitis, in which the glands are discharging 
at varying intervals, is rarely cured without a thorough extirpation. 

Scrotum.— Wounds of the scrotum should be treated as similar le- 
sions elsewhere. On account of the great vascularity of the tissues, re- 
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pair is usually rapid. The contractility of the dartos and cremaster 
muscles will prevent early union unless the stitches are closely applied. 
If the testicle is protruded, it should be disinfected with 1-to-10,000 sub- 
limate, returned to its normal position, and the cavity of the tunica vagi- 
nalis also washed out with the sublimate solution. In closing the wound 
with catgut sutures, the edges of the opening in the tunica should be 
included. A small catgut drain may be inserted into the cavity and 
emerge at the lower angle of the incision. 

Contusions should be treated by rest in the horizontal posture, cold 
applications and mechanical support beneath the posterior aspect of the 
scrotum. 

(Hdema of the scrotum occurs with general anasarca and with ascites, 
The integument is tense, pale, and doughy ; pits upon pressure, and, 
after puncture with the hypodermic needle, a clear, watery serum es- 
capes. Besides the indications for constitutional treatment directed to 
the disease proper, puncture with the lancet in several points will tem- 
porarily relieve the tension and danger of gangrene. 

Eczema and other cutaneous lesions of the scrotum do not demand 
especial consideration. The same general principles of treatment apply 
with equal force to all the cutaneous surface. The prognosis is unfa- 
vorable on account of the ir- 
ritation to which this organ 
is subjected from friction with 
the clothing and thighs, and 
especially owing to the peris- 
taltic movements of the dar- 
tos and cremaster muscle. 

Cysts, due chiefly to the 
retention of sebum, are occa- 
sionally seen in the scrotum. 
They are usually situated 
near the raphé, or laterally 
and posteriorly upon the base 
of the scrotum. When large 
enough to cause inconven- 
ience, incision and extirpa- 
tion of the sac are demanded. 

Erysipelas, although rare 
in this portion of the body, 
3 is met with, and is often 
remade Cured by complete natols (The ato% Oe eee eee 

cake.) ee iat ames’ Gangrene is one of the chief 

dangers, and must be guard- 

ed against by free incision as soon as the tension is great. Phlegmon of 

the scrotum should be treated by warm applications, poultices, ete., and 

by early incisions to relieve tension and give escape to septic matter. 
Free drainage and sublimate irrigation are indicated. 

Llephantiasis scroti, comparatively of rare occurrence in the tem- 
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perate and colder zones, is frequently met with near the equator; and in 
some of the West Indies and the islands of the South Pacific Ocean it 
occurs with great frequency. 

The pathology of this form of connective-tissue hyperplasia has been 
given. The cause is undoubtedly one of prolonged irritation. The only 
treatment is extirpation. with the knife. No fixed rule of operating can 
be laid down. The penis is at times buried in the neoplasm, and should 
be carefully dissected out. The incisions should be made so as to give a 
cutaneous flap in front and behind sufficiently large to contain the testes 
and cord without pressure after the connective-tissue new formation has 
been dissected out. When the penis is included in the new growth, the 
integument should be saved, to cover this organ. If this can not be 
done, flaps may be turned from the thighs and abdomen. 

The hemorrhage in this procedure may be controlled by working be- 
tween fixation forceps, or by the adjustment of an elastic tourniquet 
around the scrotum near its attachment to the perineum. 

Fig. 786 represents a typical case of this affection which I successfully 
removed in two operations, with ten days’ interval, in 1893. The patient, 
a negro fisherman from Bermuda, is entirely well. The entire scrotum, 
testicles, and penis were removed. 

Angioma of the scrotum is rare, and demands treatment similar to 
that advised in the chapter on these vascular formations. 

Epithelioma is more frequently seen than either of the foregoing 
neoplasms, and calls for immediate excision. The so-called chimney- 
sweep’s cancer was often located on the scrotum. 

Fistula, or sinuses of the scrotum, may be caused by abscess of the 
tunica vaginalis testis, or by any lesion of the testicle. Abscess of the 
perineum or urinary fistula may also cause fistula of the scrotum. 
Stony concretions are occasionally met with in fistula of the scrotum 
through which the urine makes its escape. 

The treatment should be directed to a relief of the cause of the fistu- 
lous tracts. If this is accomplished, the sinuses should be laid open and 
allowed to close by granulation. 

Hematoma.—Extravasation of blood may occur either in the tunica 
funiculi, in the tunica vaginalis'testis, or in both. In the former it may 
be diffuse or circumscribed. It is usually diffuse, the extravasation ex- 
tending from the abdominal opening to the epididymis. When only a 
portion of the sheath is involved, the hematoma is generally confined to 
the upper segment. 

The chief causes of extravasation are rupture of one or more vessels 
by direct traumatism, or by overdistention from prolonged strain, which 
retards the return circulation, causing rupture of a vein. 

Heematoma of the tunica vaginalis testis is rare, except as a compli- 
eation of chronic periorchitis serosa (hydrocele) or direct violence. 

The diagnosis of haematoma in either of these positions depends upon 
its sudden development, the tendency to enlarge progressively, and pain 
from the sudden distention. The tumor is not translucent. The exact 


nature may be determined by aspiration. 
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Serous effusion (hydrocele) into the sheath of the cord or testis pro- 
gresses slowly and painlessly. The tumor is translucent. Exploration 
with the hypodermic needle and syringe is a safe, painless, and poe 
means of diagnosis. 

Hernia may be eliminated by a consideration of the history of the 
case and the absence of impulse in the tumor upon coughing. 

Treatment.—Heematocele may be treated by the expectant method, or 
by surgical interference. 

Simple and limited extravasation requires rest in the dorsal decubitus, 
and the ice-bag locally. After the hemorrhage is arrested, absorption 
may be expedited by judicious and well-applied pressure by strapping. 
When the extravasation is extensive, an incision should be made under 
strict antisepsis, the clot turned out, the bleeding point ligated, drainage 
secured, and the wound closed. Death has followed in some instances 
where operative procedure has been too long delayed. 


HyDROCELE AND SPERMATOCELE. 


‘ 


Hydrocele (periorchitis) is a term employed to denote an accumula- 
tion in the sac of the testicle of a serous fluid (Fig. 787). It may be 
an acute or a chronic affection. The fluid contents may be contained ina 
single sac, or, aS occurs in rare instances, there may be adhesions of 
contiguous surfaces to each other in one or more places, holding the 
fluid in two or more separate cavities. 

Acute hydrocele of the tunica vaginalis testis may occur from any 
acute inflammatory process of the epididymis or testis The serous 
membrane appears red and injected, the capillaries enormously distended 
and filled with blood. The surface is less smooth than 
normal, the epithelium gradually disappears, and emi- 
gration of leucocytes occurs. <A soft, pinkish, elastic 
substance is deposited upon the surface of the membrane. 
Similar flaky masses are also to be found in the fluid 
contents. Acute hydrocele is usually accompanied by 
pain, rarely goes on to suppuration, and disappears with 
the inflammatory process which precipitated it. The 
diagnosis, if necessary, can be confirmed by careful 
aspiration with a very fine aseptic aspirating needle. 
The treatment is complete rest of the part involved. 

Chronic hydrocele is by far the most frequent form 
Fie. 787. — Hydrocele ° : 

of the tunica vagi Which comes under the observation of the surgeon. It 

tr Linkat) . occurs at all times of life, and seems to have no prefer- 

ence for one side or the other, but frequently involves 
both serous cavities. It develops slowly, shows no tendency to disappear 
spontaneously, and may attain tremendous proportions. 

The etiology of this disease is not satisfactorily explained. It is fre- 
quently found occurring with chronic, subacute inflammation of the epi- 
didymis or testicle, but as often exists when no inflammatory lesions 
can be determined. The walls of the sac in most cases, and in all cases 
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of long duration, appear thicker than normal, showing a proliferation of 
new connective tissue, and frequently there is much induration. In rare 
instances calcareous and even osseous deposits have been noticed. The 
epithelial covering is but little impaired. It is whiter than normal, but 
retains its peritoneal gloss. The quantity of fluid contained in the sac 
varies considerably, at times reaching a gallon or more. It is pale straw 
or amber colored, and may be greenish brown or chocolate color and 
opaque. Pusis not present unless some septic infection has occurred. 
It is neutral or slightly alkaline in reaction, and the specific gravity 
varies, being usually from 1020 to 1026. When the fluid is dark brown 
or red, it contains blood, due to rupture of small vessels upon the vascu- 
lar granulation tissue which has developed upon the surface of the mem- 
brane. 

The symptoms of the disease are little more than a gradual accumu- 
lation of fluid, the enlargement showing first in the lower part of the 
scrotal sac and extending upward. Pain is rarely present in chronic 
hydrocele. As the fiuid accumulates, the testicle is generally pressed 
upward and backward. 

In the diagnosis of this affection it is important to exclude the pres- 
ence of hernia, which may complicate it. When the hydrocele is small 
and oecupies the lower portion of the scrotal sac, differentiation is easy ; 
but when it is of large size, extending as high as the external ring and 
lying in front of the spermatic cord, differentiation is not so easy. It is 
important to bear in mind that the history of a hernia is that of a swell- 
ing appearing first along the inguinal canal and then out through the 
external ring, gradually extending downward in the direction of the tes- 
ticle, and that a hydrocele begins below and extends up. The introduc- 
tion of the finger into the external ring and the absence of any impulse 
on coughing will exclude hernia. Holding a bright light upon the oppo- 
site side of the scrotal sac, the serous fluid of a hydrocele becomes trans- 
lucent, while a hernia would obscure all light. A hydrocele could 
scarcely be mistaken for a varicocele, the peculiar wormlike feel of 
this latter condition clearly pointing to its recognition. A varicocele 
disappears with the recumbent posture. Lastly, a positive diagnosis can 
be made by aspirating with an aseptic and very fine needle. Even if an 
error were made and an intestine punctured by this needle, no harm 
would result. 

The treatment of chronic hydrocele has been greatly simplified in 
modern practice. In the vast majority of cases of ordinary size, con- 
taining less than twenty-five ounces of fluid, the tumor can be cured by 
the method of Levis. The anterior aspect of the tumor should be thor- 
oughly cleansed with soap and water and a little mercuric-chloride solu- 
tion. In an area one inch in diameter, with a delicate hypodermic needle 
inject three to five minims of a four-per-cent solution of cocaine. 
Through this anesthetized area, after grasping the scrotum to make it 
as tense as possible, is thrust a trocar and canula which have just been 
taken out of the boiler. This canula should be threaded in order to fit 
the screw tip of an ordinary large-size hypodermic syringe. As soon as 
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the point of the trocar and canula pass freely into the cavity of the sae, 
the trocar is withdrawn and the fluid allowed to escape. Gentle pressure 
applied to the sac, taking pains not to allow the canula to be extruded, 
will empty all but a few drops of fluid. The next step in the operation 
is the injection of liquid carbolic acid, ninety-five per cent pure. The 
quantity to be thrown in varies with the size of the tumor, twenty 
minims for a sac containing two to six ounces, gradually increasing to as 
much as sixty minims for a sac containing a pint or two. Care should 
be taken not to carry any air through the syringe into the cavity. The 
fluid having been evacuated and the proper quantity of carboli¢ acid 
placed in the syringe, the thread is now screwed into the corresponding 
threads of the canula, a little clean vaseline is spread upon the scrotum 
around the needle puncture to prevent any possible leakage of acid on 
the integument, and the contents of the syringe forced in. When the 
canula is withdrawn, gentle massage of the scrotum is practiced until the 
injected carbolic acid has been brought into contact with every part of the 
tunica vaginalis testis. Strange to say, this operation is almost entirely 
free from pain, and in many instances I have performed it as above de- 
scribed, the patient not knowing when the instrument was introduced or 
when the carbolic acid was injected. No dressing is required, and, while 
it is best for the patient to remain quiet for at least twenty-four hours 
after the operation, I have in a number of instances operated upon labor- 
ing men who would come into the clinic from their work and return to 
it afterward with the loss of only one hour. If properly done, this oper- 
ation should cure about seventy-five per cent of all cases of hydrocele at 
a first injection. When it fails, it should be carefully repeated, increas- 
ing or diminishing the quantity of acid thrown in as is necessary to 
insure a perfect result. It is important that the strictest asepsis be 
carried out, since the introduction of any septic organism would pro- 
duce a painful process of suppuration not without danger to the patient. 
Twenty-four or forty-eight hours after this operation the scrotum ap- 
pears as large as ever, is heavy, and seems solid or doughy to the feel. 
After a week or ten days it begins to decrease in size, and, since the 
epithelial lining which furnished the serum has been destroyed by the 
injection, it does not again refill with fluid, but gradually contracts 
down, and adhesions form, thus effecting a cure. The walls of the scro- 
tum, however, are usually much thickened by a chronic hydrocele, and 
never regain their former thinness. 

Another method is known as Volkmann’s operation. Shave the scro- 
tum and pubes, and wash the parts thoroughly with brush, soap, and 
water, and afterward with mercuric chloride. The sac of the hydrocele is 
then opened by an incision varying in length from three to six inches or 
more, as the case may require, upon the anterior surface of the tumor. 
All bleeding should be arrested as the operation progresses. When the 
sac is reached it should be incised to correspond to the length of the 
incision in the contracted scrotum. Allow the fluid to escape, and with 
a good-sized continuous catgut suture stitch the parietal layer of the 
tunica vaginalis to the edge of the wound in the integument, making a 
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wound not unlike a buttonhole. After irrigation with a 1-to-5,000 
mercuric-chloridé solution insert a wick of iodoform gauze in the upper 
and lower portions of the cavity. A sterilized dressing is placed over 
all, which need not be changed before the fourth or fifth 
day, and often two or three changes will suffice to effect 
a cure. : 

In my practice of late years the conditions are very 
rare which call for ether or chloroform narcosis in the 
performance of this operation. Even in cases in which 
a cure can not be effected by the simple method of Levis 
I do not find it necessary to secure any better anzesthe- 
sia than that obtained with cocaine. <A four-per-cent 
solution injected into the integument of the scrotum in 
the line of incision in front, and the use of Schleich’s — Fic. 788—Hydrocele 
normal solution for the deeper section, will give per- tee 
fectly satisfactory aneesthesia in the vast majority of in- 
stances, enabling the operator to open the sac, discharge its contents, 
and irrigate and insert the wick drain without pain. 

Hydrocele of the cord is much less frequently met with, and consists 
in the accumulation of a fluid in character similar to that of hydrocele 
of the tunica vaginalis. 

Hydrocele of the tunica funiculi (Fig. 788) appears as a round, 
slightly elongated cyst or tumor, movable in all directions with the tis- 
sues of the cord, not communicating below with the tunica vaginalis or 
above with the peritoneal cavity. It rarely attains a large size, although 
as much as three ounces of fluid may be met with in rare cases. 

The diagnosis between hydrocele of the tunica funiculi and spermat- 
ocele in this same region is exceedingly difficult, and can not be positively 
made without aspiration. Fluid drawn off from a hy- 
drocele of the cord is straw-colored, while that of a 
spermatocele is milky-white, and not unlike the fluid 
which is found in a cocoanut. Should the diagnosis be 
still doubtful, the microscope will demonstrate the pres- 
ence of spermatozoa if the case is one of spermatocele. 
For all practical purposes the differentiation is of no 
moment, since the treatment is the same in both —inci- 
sion under the same antiseptic precautions as given for 
Volkmann’s operation, opening into the sac, irrigating 
with mercuric-chloride solution, packing with iodoform 
gauze. Careful asepsis should be carried out in order 
Kio. 789. Congenital to prevent suppuration, for the inflammation which can 

hydrocele, | the tu- be secured by cleanliness will obliterate the sac in much 
municating with the Jess time than that which occurs with pus formation. 
tunica vaginalis tes- . * : E 

tis and the perito- Hydrocele may sometimes be congenital, fluid de- 

Ge (ane Licht) scending from the peritoneal cavity and along the cord 

and extending into the tunica vaginalis (Fig. 789). 

Hydrocele of this variety, however, is rarely met with, and does not re- 

quire treatment unless it persists. It is occasionally met with in very 
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young infants, and becomes separated from the peritoneal cavity by 
closure of the tunica funiculi in the inguinal canal. Hydrocele in chil- 


Fic. 790.—c, Hydrocele 
of the cord communi- 
cating with the peri- 
toneal cavity. a, Tes- 
tis. 6.Small effusion 
into the tunica vagi- 
nalis. (After Lin- 
hart.) 


dren, when not congenital, is not infrequent, and may 
often be cured by simple, clean evacuation of the fluid 
with a hypodermic apparatus without injection. It 
should be thus treated for one or two or three times, 
after which, should the fluid re-form, from one to three 
minims of pure carbolic acid should be thrown in after 
another aspiration. 

Varicocele.—V aricosities of the veins of the sper- 
matic plexus are not uncommon. Varicocele is chiefly 
caused by gravity and the mechanical interference with 
the return of blood through the spermatic veins. It 
occurs with greater frequency on the left side, where 
the vessels are pressed upon by the sigmoid flexure of 
the colon with its almost constant weight of fecal mat- 
ter. In addition to this, the greater length of the left 


spermatic vein, which enters the renal vein at a right angle to its axis, 
and is poorly protected by valves, are causes which serve to produce 
varicosities upon this side more frequently than in the right plexus. 
Any occupation which necessitates the erect posture is apt to add to the 
susceptibility of this disease. Hereditary tendencies must be considered 
in its etiology, for frequently members of a family through several gen- 
erations will be affected. 

The earlier symptoms are a feeling of heaviness or dragging down on 
the side affected, with the appearance of a small swelling in the line of 
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Fie. 792.—Bilocular hydrocele. 7'¢, Parietal layer 
of tunica. j$, Spermatic cord. WV h, Epididy- 
mis. #H, Testis. D, Cavity of diverticulum. 
T v, Cavity of the tunica vaginalis proprius. 
Z 2, Inflammatory new formation between 
the visceral and parietal layers. (After 


Fie. 791.—Usual form of hydrocele. (Af- Kocher.) 
ter Kocher.) 


the cord. Pain is variable, and is sometimes referred to the cord or to 
the inguinal region or down the leg. The testicle hangs lower than 
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natural, and along the cord can be felt a network of turgid veins extend- 
ing from the epididymis toward the external ring. To the touch they 
seem not unlike a knot of earthworms. The swelling is apt to be largest 
at the lower extremity (Fig. 794). 

The diagnosis is not difficult. The swelling of inguinal hernia is 
spherical, and, when composed of intestine, it is resonant on percussion. 
If the hernia is reducible, and is returned into the cavity of the abdomen 
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Fie. 793.—Double hydrocele of the tunica vaginalis tes- Fie. 794.—Varicasities of the spermatic plexus 
tis. (From a patient operated upon at Mount Sinai of veins, with atrophy of the testicle. (Af- 
Hospital.) ter Kocher.) 


with the patient in the recumbent posture, and if the index finger is car- 
ried into the internal ring and held there while the patient is made to 
stand erect, the veins will again refill and demonstrate the varicocele, 
while the hernia will be prevented from descending. Hzmatoma, or 
hydrocele of the cord, can be recognized by aspiration with the hypo- 
dermic syringe. 

Treatment.—In general, a well-adjusted suspensory apparatus con- 
stantly worn when in the erect position will obviate the necessity for an 
Operation. A double elastic apparatus is advisable. When the annoy- 
ance of the suspensory bag is great, or if it is ineffectual, operative in- 
terference is demanded. ‘There is but one method for the radical cure 
of varicocele that is advisable. It is as follows: 

Shave and thoroughly cleanse with brush, soap, and water the entire 
field of operation and contiguous surfaces. An incision is made that 
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should extend from one inch above the external abdominal ring, down 
along the spermatic cord, through the tissues of the scrotum to the upper 
margin of the epididymis. Careful dissection will expose the entire 
cord without wounding any veins which enter into its composition. The 
vas deferens can be easily recognized, not only by the sense of touch, 
since it feels like a round leather shoestring when pressed between the 
fingers, but can be recognized by the eye. This should be carefully 
separated from all the remaining tissues of the cord, together with one or 
two veins, the artery of the vas deferens and the nerve, which are in one 
sheath, from the level of the epididymis to the external ring. A good-sized 
catgut ligature—usually the largest size—is now tied around the part to 
be excised near the epididymis, and a second ligature at the external 
ring. The intervening portion is cut through with scissors and re- 
moved. By leaving the ends of the two ligatures fairly long, these can 
be tied together, bringing the testicle up in proper position and holding 
it temporarily until adhesions occur. The wound should be carefully 
dried, closed, and sealed with iodoform collodion. It is a wise precau- 
tion to insert a twist of two or three strands of catgut in the lower angle 
of the wound, in order to give exit to the serous transudate which nearly 
always follows this operation. The collodion can be lifted at this point 
to permit the escape of serum or blood. 

In the majority of cases the scrotum will be found so elonmatea that 
amputation of the redundant portion is essential to comfort and cleanli- 
ness. In performing this operation the testicles should be pushed well 
up toward the external ring, and a little more of the scrotum amputated 
than may seem necessary ; the tissues are retracted to a much greater 
degree under the anesthetic than normal. The operation is much facili- 
tated by using the scrotal clamp (Fig. 795), which, if properly adjusted, 


will hold the tissues firmly while the amputation is being made, and the 
wound closed with strong catgut sutures, thus preventing all heemor- 
‘rhage and the necessity of applying any ligatures in the line of incision. 
If this instrument can not be obtained, '‘Smith’s hemorrhoidal cautery 
clamp may be used, applying the clamp over a portion of the line of 
amputation, making the section about one fourth of an inch in front of 
it, and inserting and tying the sutures before further section is made. 
If no apparatus can be obtained, the fingers of an assistant will prevent 
hemorrhage while the operation proceeds. This wound should be 
sealed at once with collodion. 
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The Vesicule Seminales and Vas Deferens.—The seminal vesicles 
are occasionally wanting, from failure of development, or from atrophy 
asa result of inflammation. Wounds of these organs are rare. If in- 
cised or punctured, temporary fistula may result, with subsequent atro- 
phy. Znflammation of the vesiculee seminales occurs by extension from 
the urethra or from the epididymis and vas deferens, or with prostatitis 
or proctitis. Occlusion of the ejaculatory duct induces overdistention of 
these organs. Several cases of calculus of the duct have been recorded. 

The diagnosis in dilatation, hypertrophy, or inflammation of these 
cysts depends upon careful rectal exploration. 

The vas deferens is more or less involved in all inflammatory pro- 
cesses which occur in the epididymis. It is also subject to invasion by 
inflammation from the urethra and prostate. Tuberculosis of this ves- 
sel may follow tuberculosis of the testes and epididymis. 

In chronic vesiculitis benefit may be derived by the stimulation which 
results from digital pressure or massage. This is done by carrying the 
index finger into the rectum until these organs are felt, and exercising 
gentle, steady pressure with the tip of the finger applied from behind for- 
ward. I have had no personal experience with the method, but favorable 
reports have been made. The knee-chest posture is advised. 

Epididymis.—Neoplasms of the sheath of the spermatic cord are 
rare. In his excellent monograph, Kocher mentions isolated cases of 
lipoma, fibroma, or myxofibrcma and sarcoma. 

Epididymitis results occasionally from direct violence, but is chiefly 
due to urethritis and the extension of the inflammatory process along 
the vas deferens. Metastatic or ‘‘sympathetic” inflammation of this 
organ is very rare. It may be acute or chronic. The inflammatory pro- 
cess may be confined to the epididymis or invade the testicle. Acute 
epididymitis always involves the tunica vaginalis (with which it is in 
contact), and very frequently the testicle. Specific urethritis stands first 
in order in the causation of epididymitis. The introduction of a sound 
or catheter, the lodgment of a calculus in the urethra or prostate, stric- 
ture, cystitis, and prostatitis may also cause this disease. 

The symptoms of acute epididymitis are a sense of uneasiness or pain, 
varying in intensity in the organ affected, or in the cord or groin. It is 
increased by pressure, when the erect posture is assumed, or in walking. 

In severe cases a chill or rigors occur, followed by a marked rise in 
temperature. Upon inspection there will be more or less induration 
along the posterior border of the testicle, with heat, redness, and ten- 
sion. The testicle is more or less enlarged, and very frequently there is 
a serous transudation into the cavity of the tunica vaginalis testis. 

The pathological changes consist chietly of hyperzemia and infiltration 
of the connective-tissue framework with embryonic cells. The epithelial 
lining membrane is also thickened and injected. 

The diagnosis depends upon the symptoms above given. The prog- 
nosis is usually favorable. One attack, however, predisposes to another. 
In some instances occlusion of the efferent apparatus results from con- 
traction of the products of inflammation, and sterility follows. Sper- 
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matic fistula may result. As before stated, the prognosis is more serious 
when the globus minor is involved. 

The ¢reatment consists in the administration of saline laxatives in 
order to empty the alimentary canal. The patient should be placed 
upon his back, and the inflamed organ supported by either a three-cor- 
nered pillow between the thighs, or a towel pinned around both thighs 
just below the base of the scrotum. Upon this a small bladder filled 
with crushed ice may be placed, and the inflamed organ allowed to rest 
upon it. If cold is not grateful, warm cloths or a poultice may be sub- 
stituted. The application of from three to six leeches will at times 
relieve the local congestion. 

Usually rest in bed will alone suffice to effect a cure. In some in- 
stances operative interference is indicated. . 


THE TESTICLE. 


The Testicle.—W ounds of this organ do not demand especial consid- 
eration. Hernia of the tubules not infrequently occurs from incision or 
puncture of the tunica albuginea. Reduction is practically impossible. 
The protruded portion should be tied off with a catgut ligature, the ex- 
cess of substance beyond the thread cut off, and the organ returned to 
the normal position. 

Inflammation of the testis (orchitis) may result from direct violence, 
from the extension of an epididymitis, or from metastasis. Orchitis is 
met with as a symptom of ‘‘mumps,” but the relation between these 
two processes is not understood. ; 

The symptoms are enlargement of the organ, with pain usually in- 
tense in the acute variety. The swelling is slow on account of the great 
resistance offered by the tunica albuginea. The skin over the organ is 
tense and reddened, and at times cedematous, especially when an epi- 
didymitis precedes the inflammatory process in the testicle. 

In severe cases gangrene may ensue, and the tunica vaginalis and 
scrotal walls may become involved. In mild cases the pathological 
changes are chiefly hyperzemia and the formation of a limited amount of 
embryonic tissue along the blood-vessels and in the connective-tissue 
septa of this organ. In the severer forms this process is greatly exag- 
gerated, and as a result of the extensive hyperplasia the circulation is 
arrested, and death of the tubular structure ensues. Or, if gangrene 
does not occur, atrophy of the excretory apparatus follows as a result 
of contraction of the products of inflammation. In some instances the 
swelling subsides, leaving no marked changes in the organ. 

Prognosis.—Mild cases, especially in the forms occurring with ure- 
thral epididymitis, generally terminate in one or two weeks in recov- 
ery and restoration of the organ to its normal condition. In cases 
where the symptoms are severe from the start, the prognosis is grave 
unless early relief is afforded, and even then it is not always favor- 
able. 

Treatment.—Rest in the dorsal decubitus should be insisted upon in 
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even the mildest cases, for not infrequently dangerous orchitis is pro-’ 

voked by neglect of this precaution. 

The position of the testicle should be elevated, as in epididymitis. 
The local application of cold is grateful and advantageous in most cases. 
The organ is, however, so sensitive that no pressure is tolerated. This 
can be obviated by making a ring of cloths wrapped around a small 
hoop, leaving a lumen large enough to include the scrotum and penis. 
The ice bag is laid upon this ring, which prevents any pressure upon the 
testicle. 

When the effusion is rapid, causing dangerous tension of the fibrous 
capsule, surgical interference is imperative. 

The operation consists in seizing the organ with the left hand, so as 
to render it steady and the skin tense, puncturing the scrotum and pa- 
rietal layer of the tunica vaginalis testis, and thus subcutaneously making 
aseries of incisions through the tunica albuginea on its anterior and 
antero-lateral aspects. The incisions should be about half an inch in 
length, and are much preferable to simple puncture. 

The danger of hernia testis does not contraindicate this procedure. 

Chronic orchitis, not due to syphilis, is comparatively rare. When 
it occurs, it usually follows an acute inflammation. The pathological 
change consists in a thickening of the tunica albuginea and of the con- 
nective-tissue septa. Embryonic cells, collected in groups or nests, in 
various stages of development, are crowded along and around the blood- 
vessels and seminiferous tubules, as well as scattered about in the inter- 
tubular spaces. As the process continues, the tubules disappear under 
the pressure of the new products of inflammation. In a certain propor- 
tion of cases cysts form in the following manner: The peripheral cells of 
one or more foci of the embryonic tissue organize into connective tissue. 
and aid in forming the investing capsule. The cells within this new cap- 
sule undergo granular metamorphosis, and later liquefaction, by absorp- 
tion of fluid from the surrounding vessels. In other cases foci of sup- 
puration (multiple abscess of the testicle) may remain from an acute 
inflammation and be present in chronic orchitis long after the acute 
symptoms have subsided. The contents of these foci may also undergo. 
caseous degeneration. 

The symptoms of chronic orchitis are those of progressive enlarge-. 
ment of this organ. In some instances pain is wanting, in others it is 
present, though less intense than in the acute form, while in a third cate- 

gory may be classed cases of chronic orchitis with intercurrent attacks, 
of acute inflammation and the accompanying exacerbations of pain.. 
f The organ varies in size from two to four or five inches in its greatest 
diameter. Much annoyance may be occasioned by the dragging upon 
the cord. 

The diagnosis is between hydrocele of the tunica vaginalis, inflam- 
mation of the walls of this cavity, with exudation and thickening and 
adhesion to the testicle, syphilitic orchitis, and tuberculosis testis. Hy- 
drocele is easily excluded by fluctuation, translucency, and aspiration. 
In periorchitis with exudation and adhesions, differentiation will at times; 
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be difficult. The obliteration of the cavity of the tunica vaginalis renders 
the superficial tissues less freely movable upon the body of the testis, 
In orchitis the surface of the enlargement is smooth, spherical, and of 
like consistence at all points; often in periorchitis ridges of new tissue 
can be made out; there are soft spots or depressions which can be recog- 
nized by careful palpation. 

If syphilitic orchitis is suspected (even if the history of this disease is 
denied), it will be advisable to administer the protoiodide of mercury and | 
the iodide of potassium for several weeks. The marked diminution of the 
tumor will be confirmatory of the suspicion of the syphilitic dyserasia. 
The extraordinary weight of a syphilitic testicle should be borne in mind. 

Tuberculosis testis is usually preceded by the deposit of tuberculous 
matter in the epididymis. Pain in this affection, when uncomplicated by 
pyogenic infection, is insignificant and entirely disproportionate to the’ 
rapidity of the infiltration and enlargement. Moreover, orchitis and 
epididymitis may usually be traced to some direct and exciting cause 
which is absent in tubercular disease. 

The indications in treatment are, first of all, to remove every cause 
of irritation, to keep up the tone of the system by judicious feeding 
and medication, and to support the heavy organ by suspension. When 
these measures fail to arrest the disease, or when the pain becomes so 
great that the patient’s comfort is interfered with, or when the disinte- 
gration of the organ is threatened, castration may be entertained. Be- 
fore carrying out such an extreme measure, the precaution should be 
taken to explore the organ through an incision in the scrotum, in order 
to determine its exact condition before removing it. 

Tuberculosis of the Testicle and EHpididymis.—True miliary tuber- 
culosis of the testicle and epididymis is comparatively rare. Many cases 
which have been recorded as tuberculosis must, upon analysis, be classed 
with a non-tubercular inflammation, the embryonic tissue of which has 
undergone caseous degeneration. 

Primary tubercular disease of the testicle is the exception. The epi- 
didymis is usually first invaded, and from this point the new tissue 
spreads into the testicle, and not infrequently along the vas deferens to 
the seminal vesicles, as well as to the tunica funiculi and tunica vagi- 
nalis testis. 

While it may be slow in some instances, as a rule the invasion is 
rapid, occupying from two to eight weeks in a general infiltration of 
both organs. The symptoms are, upon the whole, obscure. One point 
of great diagnostic value is that the pain is entirely disproportionate to 
the rapidity and extent of the tumefaction. In simple orchitis and epi- 
didymitis, pain is extreme and pressure unbearable. In tubercular or- 
chitis pain is, as a rule, slight, and may not be present at all. Ina 
certain proportion of cases there will be sudden and recnrring exacer- — 
bations of pain, indicating a circumscribed acute orchitis, the result of 
irritation from the presence of the cell elements of the tubercular pro- 
cess or a mixed (pyogenic) infection. Ulceration and the formation of 
fistulee occur in a certain proportion of cases. 
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In simple orchitis and epididymitis the cord is not involved, while 
not infrequently in tuberculosis the deposit rapidly travels along the 
vas deferens. Grasped between the fingers, the tubercular organ is felt 
to be hard, and its surface uneven and nodular. 

The initial morbid change is the deposit around the seminiferous 
tubes of clusters or nests of lymphoid cells. Within the tubes the endo- 
thelia are thickened and are undergoing granular or caseous metamor- 
phosis. Later, the connective-tissue septa become infiltrated with the 
new cells. The process ends in compression and destruction more or 
less complete of the tubules. The centers of these clusters of cells 
farthest removed from the vascular network undergo granular or case- 
ous metamorphosis, forming at times cystlike caverns, or at other times 
abscesses and fistulee. 

Treatment.—The prognosis of tubercular disease of these organs is 
so grave that when an early diagnosis can be made out, extirpation of 
the diseased tissues should be considered. If only one side is involved, 
and the other organ is fully developed, there should be no hesitation in 
advising the operation of castration. 

When the diagnosis is doubtful, it will be wise to keep the patient 
under constant observation, with especial regard to the advance of the 
disease along the cord, and when this is evident, and when there is no 
positive evidence of tubercular deposits elsewhere, extirpation is indi- 
cated in order to prevent invasion of the prostate and general dissemi- 
nation. When both organs are involved, the question of complete cas- 
tration may be submitted to the patient. 

Enchondroma of the testicle is not altogether infrequent. It occurs 
most often after injury. While it is prone to originate in this organ, it 
may spread from the epididymis to the testicle. The volume of the 
organ varies, at times reaching a large size. Enchondroma testis, as with 
almost all forms of neoplasm seated in this structure, is apt to undergo 
cystic degeneration. 

The diagnosis must be based upon the hard, elastic feel peculiar to 
this form of tumor. 

The treatment is either expectant or operative, as circumstances may 
demand. Castration is indicated when the disease is unilateral, and 
when the size of the tumor is such that the function of the opposite organ 
is threatened. The mixed treatment should be thoroughly tested in all 
instances where the diagnosis is obscure. 

Adenoma testis occurs chiefly from the twentieth to the fortieth year 
of life. It has so far not been observed during childhood. 

The development of the tumor is usually rapid, attaining a diameter 
of three or four inches or more. Only one organ is usually affected. 
Pain is not a prominent symptom in the earlier history of this neoplasm, 
but, after the growth attains a sufficient bulk, it causes more or less pain 
by pressure and weight. To the touch it is soft and compressible. The 
formation of cysts in various portions of the neoplasm is frequent (cysto- 


adenoma). : 
Under the microscope the epithelia of the seminiferous tubules are 
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seen to be swollen, while their caliber is more or less completely occluded 
with the round cells of the new (adenoid) tissue. 

The prognosis is not favorable, and the diagnosis difficult. Since 
the function of the organ is wholly impaired, and since the rapid de- 
velopment of the tumor is of itself an indication of the gravity of the 
lesion, the matter of exact recognition of adenoma is not important. In 
all of these rapid and threatening neoplasms, especially when a single 
testicle or epididymis is involved, the safest course is in early and prompt 
excision. 

Carcinoma.—Both scirrhus and medullary cancer may develop pri- 
marily in the testicle or epididymis. The encephaloid variety is most 
frequently encountered. The microscopical characters of these different 
varieties of cancer will be given in the chapter on tumors. 

Carcinoma of the testis is apt to occur about the age of puberty, al- 
though it may be met with later in life. One organ is affected as a rule. 
It is more apt to begin in the testicle than in the epididymis. In the 
early stages of the development cancer of the testes is not painful, but 
as the disease advances the suffering may be intense. Early removal 
offers the only hope of cure, and this, unfortunately, is not great. 

Sarcoma testis occurs at all ages, but is chiefly confined to childhood 
and early manhood. Following the general law of sarcomata, that of 
the testicle is rapid in growth, attaining at times an enormous size. This 
is one of the chief diagnostic points of this tumor, which is hard, usually 
pyriform in shape, and of comparatively smooth contour. Castration 
offers the only hope of relief. 

It will be seen from the foregoing that accurate diagnosis of the va- 
rious neoplasms which develop in the testicle is difficult and often im- 
possible. Almost all of these morbid processes lead to destruction of 
the organ and loss of function, and immediately or remotely threaten 
the life of the individual. 

Thus tuberculosis, adenoma, carcinoma, and sarcoma may be classed 
as malignant. Enchondroma, although not intrinsically malignant, leads 
to loss of function, and in this particular justifies operative interference. 
The same applies with greater force to cystic degeneration of this organ, 
since cysts often develop in malignant neoplasms of the testicle. Inview 
of these facts, when only a single organ is involved, it will be advisable 
in the early history of any neoplasm of this organ to consider the pro- 
priety of castration. 

The operation is thus performed: Shave the scrotum and pubes, and 
make an incision extending from the external abdominal ring along the 
anterior surface of the cord and testicle to the base of the scrotum. 
When the morbid process involves the scrotal tissues, and even when 
there is a suspicion of involvement, the primary incision should be car- 
ried well away from the suspected tissue into the healthy structures. 

Two points of importance are suggested in the removal of this organ. 
The first is to make an incision into the mass in order to clear up the 
diagnosis ; the second is to secure the vessels by the ligature applied 
near the external ring, and thus prevent the danger of forcing septic or 
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metastatic matter in the lymph channels or vessels leading toward the 
center. The cord should be exposed at the ring, the vas deferens iso- 
lated, and a large, double catgut ligature thrown around so as to include 
the entire cord except the vas deferens. This is twisted around the cord 
while the exploratory incision is being made, and, if the diagnosis is 
confirmed, the catgut is tied and the cord divided between the two liga- 
tures. The diseased organ is then dissected out, the heemorrhage ar- 
rested, drainage secured, and the wound closed with catgut sutures. 
A single dressing will usually suffice. When the vas deferens is divided, 
the accompanying artery should be separately tied. 

Malposition.—One or both of these organs may be absent from the 
normal position in the scrotal sac. The descent from the abdominal 
cavity may be prevented by narrowing or closure of the inguinal rings, 
or the inner ring may be passed, the testicle being arrested at the outer 
opening, and thus imprisoned in the canal; or, passing both rings, it 
may lodge beneath the skin near the pubic crest, or in the perinzeum or 
groin. Occasionally the testicle remains entirely within the abdominal 
cavity. Another rare form of malposition is when the organ is turned 
obliquely or crosswise in the scrotum. 

Misplaced testicle does not usually give rise to great inconvenience 
until the approach of puberty, when its normal development is inter- 
fered with by compression. If it is lodged in the inguinal canal, where 
it is acted upon by muscular contraction, it may cause pain at an earlier 
period. The descent of a hernia upon a testicle thus imprisoned gives 
rise to considerable annoyance. An imprisoned testicle is occasionally 
the seat of a neoplasm. The symptoms are those of pain, neuralgic in 
character, and the diagnosis must depend upon the absence of the organ 
from its normal place and its recognition in the position of the abnormal 
swelling. 

Misplaced testicle requires no special treatment until it becomes a 
source of inconvenience or annoyance, or is the seat of some new forma- 
tion. Extirpation may become necessary. Itis better, when both organs 
are abnormally situated, to endeavor to bring one or both into even a 
limited scrotal sac, when, as frequently occurs, it may be relieved from 
compression by transferring it either just beneath the skin or between 
the abdominal muscles and the abdominal layer of peritonzeum. 

Supernumerary testicle does not occur. In several instances a cyst or 
other neoplasm has been mistaken for an extra organ. 

Traumatic dislocation of the testicle may also occur. Dr. Ramon 
Guitéras* reported a dislocation of this organ into the loose tissues 
between the integument of the penis and the body of this organ. A 
successful reduction was made by a long incision which exposed the tes- 
ticle, and was continued until the contracted tunica vaginalis testis was 


opened. 
* + Medical Record,” January 4, 1896. 


CHAPTER XXIX. 


THE GENITO-URINARY ORGANS IN FEMALES. 


Lesions of the Vulva and Perineum— Wounds.—Incised or lacer- 
ated wounds of the vulva are frequently accompanied by profuse heemor- 
rhage, especially when the venous plexuses which compose the bulbs of 
the vestibule, on either side of the vaginal orifice, or the large connect- 
ing veins which extend upward to the clitoris, are divided. Incision or 

? rupture at or near the 
median line, the poste- 
rior commissure of the 
vulva, is not followed by 
hemorrhage, as a rule, 
since the vascular net- 
work does not extend 
so low. 

Bleeding may be ar- 
rested by direct com- 
pression with a pledget 
of gauze or lint, or, in 
case of extensive injury, 
by the ligature. 


Contusions of this 


Fic. 796.—Showing arrangement of the erectile tissue and venous art of the genital ap- 
plexuses about the vulva. a, Bulb of vestibule. 6, Clitoris. Pp 8 P 


¢, Connecting veins. d, Dorsal vein of clitoris. ef, Deeper paratus may be followed 

veins. g, 4, Communication between obturator and vulvar ves- 

sels. (After Quain.) by haematoma or ab- 

scess. Heematoma also 
occurs in rare instances in pregnant women from overdistention and 
rupture of the veins without direct violence. 

In this variety of swelling operative interference is not advisable, un- 
less the tumor is so large that it seriously interferes with the comfort of 
the patient, or unless sloughing is imminent or suppuration supervenes. 
When abscess occurs, it should be incised and drainage secured by stuff- 
ing loosely with iodoform gauze. Abscess here is most frequently situ- 
ated in the region of Bartholin’s gland, between the vaginal orifice and 
the erector clitoridis muscle. Boils are not infrequent in this same loca- 
tion, and require to be opened, kept clean by constant care, and when 
sluggish in healing should be touched thoroughly with lunar caustic. 

Asa result of injury, and occasionally as a congenital affection, adhe- 
sions of the labia exist. This condition should not be mistaken for the 
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hymen, which membrane is situated farthcr inward. The treatment re- 
quired is a careful separation of the adhering surfaces in the median line 
and the insertion of a plug of gauze or a glass cylinder, which is allowed 
to remain until the raw surfaces become covered with epithelia. 

Rupture of the Posterior Commissure of the Vulva and Perinewmn. 
—Rupture of the perineum may be partial or complete. In partial 
rupture the laceration may involve the tissues down to or partly throngh 
the sphincter-ani muscle. Complete laceration extends through to the 


Ih 


i) 


| Opening of the urethra. 
Opening of the vagina. 


Perineal body. 


Fie. 797.—Showing in perpendicular section the perineal body and its support to the bladder, vagina, and 
rectum. (After Thomas.) 


anus and involves more or less of the recto-vaginal septum and wall of 
the rectum. In very rare instances the laceration is central, in which 
case a sinus is developed, extending from the inferior vaginal wall or 
floor to some point on the perineum, the /fourchette and sphincter ani 
remaining intact. 

Rupture of the perineum may occur at any stage of the child-bearing 
period. The frequency of this accident is in general proportionate to the 
size of the child, the rapidity of delivery, and the age of the mother at 
the period of first confinement. 

A breech presentation, in which the head and arms are crowded to- 
gether through the vagina and vulva, is apt to produce severe laceration, 
especially when, in order to prevent too prolonged pressure on the cord, 
rapid delivery is necessary. Rapid expulsion of the child by the first 
few and violent uterine contractions, or by the use of forceps before 
natural dilatation has been effected, will add greatly to the danger of 
rupture of the perineum. Parturition occurring for the first time after 
the thirtieth year of life is also more apt to be attended with laceration 
of the perinzeeum than at an earlier period, when the tissues are more 


yielding. 
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There may result from perineal lacerations: hemorrhage, and loss 
of function in the sphincter-ani muscle, rectocele, cystocele, proctitis, 
cystitis, prolapsus, and other displacements of the uterus and its ap- 
pendages (Fig. 798). 

Treatment.—The indications are to restore as near as possible the 
normal relations of the separated tissues. In incomplete rupture, or 
even when the laceration extends barely into the anal margin, the dest 
time to operate is immediately after the delivery of the placenta. The 
contra-indications to operative 
interference here are exhaus- 
tion by reason of heemorrhage, 
or a prolonged and difficult 
labor. 

In complete rupture of the 
recto-vaginal septwm the opera- 
tion is of necessity so prolonged 
that it is advisable to wait until 
involution has taken place, and 
the patient’s vigor is restored. 

Operation for Old Incom- 
plete Rupture of the Peri- 
newm.—In all operations about 
the vulva, perinzeum, vagina, 
cervix, and uterus, most careful 
aseptic precautions should be 
taken. In addition to this, the 

; i 3 alimentary canal should be so 

Fic. 798.—Rectocele and cystocele following destruction : ; 
of the perineal body. (After 'Thomas.) thoroughly emptied that, if 
necessary, the bowels may be 

kept quiet for several days after the operation. The following method 
may be carried out, with such slight variations as may be indicated in 
any special case: Calomel triturates, one fourth of a grain, should be 
administered at seven, eight, and nine o’ciock at night for four days 
before the operation. A strong, nutritious diet of simple food—beef, 
mutton, wheatena, milk, etc.—should be given up to the day preceding 
that of the operation. Twenty-four hours before the operation the 
vagina should be thoroughly mopped and cleansed with a solution of 
mercuric chloride (1 to 5,000), and, after drying out the excess of the 
solution, snugly packed with sterilized gauze slightly moistened with 
1-to-5,000 bichloride solution. This should be removed when the patient 
is under the anesthetic, and after the parts have been shaved and the 
external genitals scrubbed with soap, water, and brush, the cleansing of 
the vagina is repeated. A purgative should not be given the night be- 
fore, nor an enema on the day of an operation on the vuiva, vagina, or 

anus. 

The instruments and material required are a pair of sharp-pointed 
scissors curved on the flat, a tenaculum or good tissue forceps, a strong 
needle-holdev, some strong round needles, without cutting edges, with a 
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half-curve near the point, varying from about one and a half to two inches 
in length, each armed with a loop of fine strong Chinese twisted silk, for 
carrying the wire through, some silver-wire sutures, one foot long each 
(No. 27 for deep, No. 33 for superficial sutures), a piece of small-sized 
rubber tubing. By holding the end of the silver wire over a spirit lamp, 
it melts and is easily shaped into a shot, which prevents it from being ~ 
accidentally jerked through when introduced. 

Place the patient upon the table on the back, the sacrum near the 
edge, the legs flexed on the thighs, and the separated thighs flexed on 
the abdomen, and held by two assistants, who also separate the labia. 

A close inspection of the torn surfaces should now be made, so that 
the full extent of the laceration may be realized. This will not be diffi- 
cult to determine, since the peculiar, glistening, smooth surface of the 
cicatrix is readily made out. By carefully approximating these surfaces 
before using the scissors, the extent of denudation may be appreciated. 
The clover-leaf shape of the denuded area is well shown in Fig. 799, 
extending upward along the labium of either side and well up into the 
depression or angle, where the floor of the vagina and labium come to- 
gether. Upon the floor of the vagina the denudation should extend 
backward to the crest of the 
rectocele or elevation formed 
by the bulging forward of the 
floor. The tissue to be removed 
in freshening the torn surfaces 
should be picked up by the te- 
naculum or forceps, and shaved 
off with the scissors. It is ad- 
visable to commence at the low- 
est portion of the scar by taking 
up a strip from the patient’s left 
directly across the perinzeum to 
the right. In this way the parts 
yet to be lifted are not obscured 
by the bleeding. 

Denudation of the vaginal 
floor can be most rapidly accom- 
plished by inserting one or two 
fingers into the rectum and mak- : ss 
ing tense and elevating the sur PO ore en ee repute oF che perme 
face to be freshened over the (After Emmet.) 
ends of the fingers. 

The sutures are now introduced, commencing with No. 1, near the 
sphincter ani. They should be inserted about one fourth of an inch 
apart and the needle should enter the same distance from the edge of 
the wound. It is well to include a liberal quantity of tissue. As the 
needle is carried through from the (patient’s) left to right side, it should 
be carefully guided, so that it does not emerge at any point on the de- 
nuded surface (nor by any mishap penetrate into the rectum), and finally 
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be brought out through the integument of the right side at a point ex- 
actly opposite its entrance. As each suture is passed, the finger in the 
rectum will enable the operator to guide the needle safely through the 
recto-vaginal septum. After two or three sutures are passed, on account 
of the distance across the denuded area, it may be necessary to bring the 
needle out in the middle line. It should be reintroduced at the same 
point, so that the suture will not be exposed. 

The suture next to the last (D, Fig. 799), after passing through the 
labium, is not made to pass into the recto-vaginal septum until the 
needle approaches the middle line of the septum, where it is passed 
through this for about the extent of one inch. 

The uppermost suture of all, C, enters at the upper limit of the 
freshened surfaces, passes through the labium, comes out in the cavity 
of the vagina, and then, just above the limit of the denudation on the 
recto-vaginal septum, it is made to traverse this for about one half 
of one inch (an auxiliary or supporting suture). As each wire is drawn 
through,the ends should be loosely twisted to prevent being pulled out 
by accident. When all are inserted, the wound should be thoroughly 
cleansed and disinfected with sublimate solution and dried and the wires 
twisted, commencing with the lowest, No. 1. The twisted ends are left 
about two inches long, are gathered together in a bundle (Fig. 800), and 
included in a piece of soft-rubber tubing held in place by a bit of 
thread. 

The patient’s thighs should be bandaged together. She may rest on 
the back or side as preferred, and the catheter should be employed 
every five or seven hours, in 
cases where the urine can not 
be naturally voided. It should 
be the operator’s aim to permit 
no movement of the bowels for 
two or three days, and when 
this occurs an enema of warm 
water should be employed to se- 
cure a soft or liquid discharge. 
The passage of solid matter will 
seriously endanger the success 
of the operation. 

Fie. 800.—Sutures twisted, and the ends covered with a The sutures should be re- 
piece of rubber tube. moved in eight or ten days. 
The most suitable position is 
with the patient on the back, the thighs held together and flexed well 
upon the abdomen. The lowest wire is first disengaged and gently 
pulled upon until the right side (patient’s left) of the buried loop is 
seen, when the scissors’ point is passed beneath and made to divide it. 
Care should be taken not to separate the barely united surfaces, and 
this is best avoided by drawing the twisted stub of the divided suture 
toward the side on which it was cut. Abduction of the thighs should 
not be allowed until about the fourteenth day. 
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Immediate Perineorrhaphy.—Atter the placenta has been expelled, 
the uterus should be firmly compressed in order to cause rapid and 
thorough contraction, and also to force out any remaining clots of blood. 
The vagina should then be disinfected as above directed, and a plug of 
iodoform-gauze strips inserted to prevent the descent of any fluids from 
the uterus while the sutures are being passed. These are inserted in 
the same way as just described for secondary perineeorrhaphy, and the 
freshly lacerated surfaces untouched by the scissors are at once ap- 
proximated. The vaginal tampon is now 
removed. The after-treatment does not 
differ from that above given. 

Secondary Operation for Complete 
Laceration of the Perinewm.—The most 
rigid preparatory treatment should be car- 
ried out, the object being to empty the 
entire alimentary canal of all solid matter, 
and to prevent, as far as possible, the ac- 
cumulation of gas. To this end a liquid 
diet should be ordered for one week before 
the operation, a copious enema of warm 
water and inspissated ox gall should be 
given daily, and on alternate days a free 
laxative, discontinuing the latter twenty- 
four hours before the operation. 

The chief objects of this operation, ZA 
given in order of importance, are : (1) YeS- Fre. 801.—Surface denuded in complete 
toration of the functions of the sphincter- Rises ates cake TE 
ani muscle, and (2) restoration of the peri- 
neal body. The denudation should extend along the triangular cica- 
tricial surface of each half of the divided perinzeum and entirely along 
the edges of the rent in the recto-vaginal septum. For the first suture, 
the needle is introduced just at the margin of the anus and one quarter 
of an inch from the denuded surface. It is now directed through the 
recto-vaginal septum to the angle of the rent, then back along the oppo- 
site side, and made to emerge at a point corresponding to its insertion 
(Fig. 801). Great care should be taken to prevent the needle entering 
the rectum. <A second suture is passed parallel with this.. The remain- 
ing sutures are inserted as in the operation for incomplete rupture. The 
bowels should not be allowed to move for four or five days after the 
operation, and then an enema should be administered by the physician. 
Should gas accumulate in the rectum, it may be removed by the careful 
insertion of a small soft catheter. 

When the rent in the recto-vaginal septum is bifid (a rare occurrence) 
the edges should be correspondingly freshened, and the sutures inserted 
as shown in Fig. 802. The sutures should be removed on the eighth or 
tenth day (Emmet). 

When the laceration is cenfral (not communicating with the rectum) 
it is advisable to incise the strip of tissue between the sinus and the 
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fourchette, pare the edges of the laceration, and insert sutures as in the 
operation for incomplete rupture. 

Diseases of the Vuloa.—The vulva and adjacent cutaneous surfaces 
may be the seat of syphilitic, chancroidal, tubercular, and epithelial 
ulcers, of ulcers resulting from abrasions or fissures which have been in 
contact with gonorrhceal virus, a leucorrhceal discharge, or the urine ; 
and of warty excrescences (condylomata) and sarcoma. 

The primary lesion of syphilis and the chancroidal ulcer in this 
location do not differ materially from those already given. Tubercu- 
lar ulcers follow a chronic 
course ; they are irregular 
in outline, and are charac- 
terized by a deeper infiltra- 
tion of the subcutaneous 
tissues than in the acute 
forms of ulcers. pitheli- 
oma of the vulva possesses 
the same characteristics as 


other muco-cutaneous sur- 
faces. Condylomata have 
already been considered. 
Epithelioma and sarcoma 
of the vulva are occasion- 
Fic. 802.—The direction of the sutures in a cleft laceration ally met with and demand 
through the recto-vaginal septum. (After Emmet.) early and wide removal 
with the knife. In a case 

of sarcoma seen with Dr. X. O. Werder, of Pittsburg, the right half of 


given for this condition on © 


- 


the vulva and a portion of the urethra were dissected away with the 


neoplasm. The hemorrhage was insignificant. 

Treatment.—A typical syphilitic uleer requires no local treatment. 
When an ulcer of this region takes on a phagedenic character it 
should be at once thoroughly eauterized. I prefer the red-hot wire or 
Paquelin’s cautery. If these agents can not be employed, pure nitric 
acid will suffice. The injection into the tissues beneath and around the 
ulcer, of from gtt. v-x of a four-per-cent solution of cocaine hydrochlo- 
rate, renders the free use of the cautery painless. After destroying 
the ulcer, an ointment of cocaine hydrochlorate, gr. ij; iodoform, gr. j; 
morph. sulph., gr. ss. ; olei theobrom., q. s., may be applied as an emol- 
lient local anesthetic. 

Lupoid or tubercular ulcers should be dissected out, or deeply in- 
jected with pure liquid carbolic acid, until sloughing is produced. Mild 
forms of this ulcer may be cured by scraping with a sharp spoon or ring- 
scoop, and repeating this procedure at intervals of two weeks, until cica- 
trization ensues. Hpithelioma and sarcoma should be freely excised. 
Arsenious acid may be successfully applied to epithelial cancer which 
has not extended too deeply within the vagina. Papillomata may be 
radically destroyed by clipping them off with curved scissors and burn- 
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ing the stump with nitric acid. In all forms of ulcer of the vulva com- 
plicated with vaginal discharge, repeated irrigation of this canal with 
warm sublimate solution (1 to 5,000) should be practiced. 

Vulvitis from direct injury should be treated by complete rest, aided 
by the sitz-bath of warm water and by emollient applications. 

Gonorrhea in the female is not infrequently confined to the vulva 
and meatus urinarius, but may extend to the vagina, uterus, and tubes, 
and to the bladder. The symptoms of inflammation supervene, as a rule, 
rapidly after the contact, there being first noticed a sense of burning over 
the meatus and along the urethra, especially severe during and immedi- 
ately after micturition. There soon follows a purulent and occasionally 
a bloody discharge from the urethra and vagina. The diagnosis of gon- 
orrhoea in the female is not so easily made as in the male, since a vaginal 
discharge not specific in character may conceal the true nature of the 
disease. The discharge directly from the meatus is the most direct 
symptom of gonorrhea. In the treatment, complete rest is indicated. 
The warm sitz-bath is of great importance. Irrigation of the vagina 
(and urethra when involved) with warm 1-to-3,000 permanganate-of-pot- 
ash solution should be performed two or three times a day. If com- 
menced early in the disease, the invasion of the uterus may be pre- 
vented ; this is of vast importance, since serious lesions ( pyosalpina, 
sterility, ete.) may result from infection of the uterus and Fallopian 
tubes. Sterilization of the urine is indicated. 

Vulvo-vaginal abscess may be caused by gonorrhceal infection. In- 
cision and drainage is indicated, and when by this method a cure is 
delayed, curettage or a clean dissection of the glandular tissues involved 
should be done. 

Pruritus vulve is a distressing and often an obstinate disease. The 
sense of itching, burning, or formication may be felt at the vulva, in 
the vagina, or over the entire pudendal region. It is paroxysmal in 
character ; the attacks may occur at all times, but more frequently are 
severest immediately after the patient goes to bed. This condition is 
met with in females of all ages, but is more apt to occur about the cessa- 
tion of the menses. In addition to superficial lesions of the genital 
organs, displacement of the uterus, chronic inflammation of the vagina, 
or any disorder of the deeper organs, may cause pruritus of the vulva. 
The indications in treatment are to correct any existing pathological con- 
dition. Grailly Hewitt advises a mixture of one part of chloroform to 
six of almond oil. 

Hernia of the labium may be recognized from the history of the case, 
the tumor having first been noticed above at the canal of Nuck, descend- 
ing more or less gradually into the labium. 

Cystic tumors here originate in the substance of the labium. 

Hernia of the ovary is occasionally met with. The diagnosis may be 
made as follows: In hernia of the bowel or omentum an impulse will be 
transmitted on coughing; it may be reducible; it is first observed in 
the canal of Nuck, extending subsequently into the labium. A pro- 
lapsed ovary is painful on pressure, giving a peculiar sensation not met 
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with in compression of a cyst or loop of intestine. The character of a 
cyst may be positively determined by exploration with a very fine and 
thoroughly aseptic hypodermic needle and syringe. An exacerbation 
of pain in a tumor in this locality, about the menstrual period, would 
suggest the presence of a misplaced ovary. 

The treatment of hernia in the female is given elsewhere. A pro- 
lapsed ovary should be extirpated, and a cyst of the labium or canal of 
Nuck should be removed. 

Symphyseotomy.—This operation, which consists in the division of 
the cartilage between the two pubic bones in the median line at the 
symphysis, is indicated in a certain proportion of cases which, by ab- 
normal narrowing of the pelvic outlet, would otherwise be subjected to 
the more formidable operation of abdominal hysterectomy or to cephalo- 
tripsy. It was first done in the United States by Dr. J. O. Williams, of 
Houston, Texas. It has been done a number of times since, and has 
been brought prominently before the profession by Prof. Edward <A. 
Ayers, of New York, who has reported a number of cases.* 

The operation may be performed subcutaneously as advised by Dr. 
Ayers, or by the open incision after the older method of Morisani or 
Pinard. Ayers’s method is as follows: After shaving the parts, under 
thorough asepsis, secure full dilatation of the cervix if possible without 
risk to the child. The patient is brought to the edge of the table and 
placed in the lithotomy position. A small male urethral sound is intro- 
duced into the bladder, and with it the urethra and lower portion of the 
bladder are held firmly to the patient’s left side. The labia minora 
and clitoris are then drawn well up and also to the patient’s left. The 
operator introduces the left index finger into the vagina, and carries this 
along the posterior curve of the symphysis to the top of the joint in the 
median line. A small incision is now made about one half inch below 
the clitoris. A curved, probe-pointed bistoury is passed into this wound 
close against the joint to the top of the symphysis, until the probe point 
is felt against the end of the left index finger, which is behind the bone. 
The cutting edge of the blade is turned downward, the back of the 
knife being toward the vessels of the clitoris. The bistoury is now 
worked carefully down through the cartilage of the symphysis. The 
success of the division is determined by the separation which ensues, 
the left finger being able to appreciate the space between the bones as 
they are separated. In dividing the subpubic ligament it is advisable 
to change the direction of the bistoury and cut up instead of down. 
In Dr. Ayers’s cases the separation varied from two to two and a half 
inches, enabling the easy delivery of the child by the application of for- 
ceps. If for any reason the operator may not feel justified in attempt- 
ing the subcutaneous operation, separation can readily and with perfect 
propriety be secured through an open wound made above the genital 
apparatus, exposing the symphysis pubis, by a modification of the inci- 
sion given for suprapubic cystotomy. Under careful antiseptic precau- 


* “ New York Polyclinic Journal,” May 15, 1896. 
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tions there can be no danger in such a procedure, and the section is 
made entirely under the inspection of the operator. Such a wound 
should be thoroughly dried and closed at once. If any infection has 
occurred it is safer to pack with iodoform gauze and treat by the open 
method. In the after-treatment of these cases it is important to see 
that the bladder does not become pinched between the pubic bones as 
they are brought together after delivery has been accomplished. A sim- 
ple means of coaptation of the bones is the use of broad strips of adhe- 
sive plaster, brought from just behind each trochanter and across in 
front. In addition to these two suggestions of Prof. Dawbarn, Dr. Ayers 
advises that the patient be placed upon an ordinary cot bed in which the 
trochanters are so pressed upon as the patient lies upon the back that 
union is aided. Dr. Ayers has devised a cot (Fig. 803) which has given 
satisfaction in his practice. 

The Vagina—Vaginitis.—Inflammation of the vagina should be 
treated by rest, irrigation, as in gonorrhoea, and the sitz-bath. The pa- 
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Fic. 803.—Prof. Edward A. Ayers’s Symphyseotomy Cot. 


tient should lie on the back, the sacrum resting upon a bedpan, and the 
solution applied by means of a fountain irrigator from a height sufficient 
to give the stream considerable force. Pressing the labia together will 
retain the solution until the canal is thoroughly distended. As soon as 
the more acute symptoms have subsided—and in all forms of chronic 
| vaginitis—the thorough application of nitrate of silver, 3 jij to water 
3j is indicated. This may be repeated in from five to eight days, as 
needed. Before introducing the stronger solution, it is advisable to 
cover the external genitals with vaseline to prevent the burning which 
would otherwise occur on the exposed surfaces. 
Vaginismus, or ** spasm of the vagina,” is chiefly due to an abnor- 
mally sensitive condition of the vaginal orifice. Vaginitis is not usually 
present. Upon introducing the finger, the hymen will often be found 
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tense and resisting. An effort to carry the finger into the vagina will be 
extremely painful, and will cause spasm of the sphincter-vaginee muscle. 

Treatment.—Place the anesthetized patient on the back, with the 
sacrum resting on the edge of the table, the thighs separated and held by 
assistants, and make the antiseptic toilet. With the hymen exposed by 
holding the labia apart, seize this membrane with mouse-tooth forceps 
and dissect it out close to its vaginal attachments. Introduce two fingers, 
dilate the vagina, and with the knife make two parallel incisions on the 
lateral aspects of the vaginal 
wall throughout its length, 
These incisions should ex- 
tend about through the vagi- 
nal wall. Then introduce the 
Sims’s glass vaginal plug (Fig. 
804), adjusting the instrument 

Fie. 804.—Sims’s glass vaginal plug. so that the urethra will fit 

into the concavity on its up- 

per surface. It should be removed in six or eight hours, the vagina 

irrigated and the cylinder reintroduced. After the first twenty-four 

hours it may be worn three or four hours daily. This should be kept 

up for two or three weeks, or until all trace of the vaginismus has dis- 
appeared. 

If the glass plug can not be obtained, a moderate packing of strips of 
iodoformized gauze will suffice. In mild cases simple digital divulsion 
of the sphincter-vagine muscle may effect a cure. It is occasionally asso- 
ciated with endometritis, ovaritis, and salpingitis, and can not be relieved 
until the deeper lesions are cnred. 

Stricture of the Vagina.—Occlusion of the vagina may be partial or 
complete, and may be congenital or acquired. The diagnosis is readily 
made by digital examination or by inspection. Imperforate or partially 
obliterated hymen need not be mistaken for true stricture, when it is 
borne in mind that this membrane is situated just at the entrance to the 
vagina, while stricture proper occurs beyond this point ina large major- 
ity of cases. The exact situation of the obstruction may be readily ap- 
preciated by making a digital exploration of the rectum, thus locating 
the cervix uteri, while the other index finger is introduced per vaginam 
as far as the stricture. In complete obstruction (atresia), the absence of 
the menstrual discharge should be considered in arriving at a diagnosis. 

Treatment.—In partial occlusion, due to bands or a membrane, these 
should be divided or ruptured, a thorough dilatation accomplished, and 
the glass cylinder of Dr. J. Marion Sims introduced, as in the treatment 
of vaginismus. When there is a narrowness of this canal, without well- 
marked contracting bands, it will suffice to dilate with bougies, gradu- 
ally increasing in size until a cure is effected. The operation may be 
repeated two or three times a week, or less frequently should any severe 
inflammation supervene. 

When the opening is so small that the finger can not be introduced, a 
probe-pointed bistoury may be carried through and the obstruction 
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divided in several directions, after which forcible dilatation should be 
practiced. 

When complete occlusion exists, the canal should be opened up by 
cutting through the adherent walls in the ascertained direction of the 
cervix uteri. By dilating the canal as wide as possible to the point of 
obstruction, then locating the cervix with the index finger of the left 
hand in the rectum, while the sound is kept constantly in the urethra and 
bladder as an additional guide, the dissection may be safely accom- 
plished. The Sims glass cylinder should be employed in the after-treat- 
ment. 

Rectocele and Cystocele.—As a result of overstretching during labor, 
and especially when the perineal body has been ruptured, the posterior 
wall of the vagina, with or without the contiguous wall of the rectum and 
the anterior wall of the vagina, with the bladder, may protrude into 
the vagina. The former condition is known as rectocele, the latter as 
cystocele. 

The uterus and its appendages are also more or less dragged down- 
ward, the cervix approaching the ostium vagine and in extreme cases 
protruding between the labia—prolapsus uteri. 

It is important to correct each or all of these conditions at the earli- 
est possible moment. The operation for the cure of rectocele consists in 
removing the mucous membrane from the posterior wall of the vagina 
over an area sufficiently large, and then introducing sutures of silver 
wire, or, next in order of preference, silkworm gut, to hold the freshened 
surfaces together until union has oceurred. Since rectocele exists so 
frequently with laceration of the perineum, the two conditions should 
be corrected by a single opera- 
tion. The method of procedure 
for partial rectocele has been 
given with perinzorrhaphy. 

The extent of denudation may 
be determined by approximating 
the sides of the floor of the vagina 
with tenacula. The mucous mem- 
brane should now be trimmed off 
with sharp-pointed scissors curved 
on the flat. The freshened area 
may be oval in shape, as in Fig. 
805, SES ray \ eatied bo ert gins ee Fre. 805.—Oval denudation for the cure of rectocele, 
ticular operation, bearing 1 mind with sutures passed. (After Thomas ) 
the object to be attained, namely, 

a uniform narrowing of the tube so as to render descent of the uterus 
or rectal wall impossible. It is advisable to begin the denudation at 
the vulva and work upward, for in this way the blood does not obscure 
the field of operation. The mucous membrane may be rapidly pared off 
by lifting the posterior wall of the vagina forward by means of one or two 
fingers introduced into the rectum. Sutures of silver wire are next intro- 
duced, as shown in Fig. 805. While this is being done, the finger 
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should be kept in the rectum, so that the needle may not enter this cavity. 
On account of the pain caused in removal, silver wire or silkworm gut 
are objected to by some operators and chromicized catgut sutures have 
been in late years substituted. Properly prepared, these sutures will 
hold the raw surfaces in apposition for eight or ten days and secure good 
union. Greater quiet should be demanded, however, than is necessary 
when wire is employed. When the perineum is torn and perinor- 
rhaphy is necessitated, silver sutures should be employed for this part of 
the operation. 

For cystocele a similar operation is performed on the upper or ante- 
rior wall of the vagina. In order to prevent the possibility of wounding 
the urethra or bladder, or allowing the needle to enter while the sutures 
are being inserted, a large sound should be kept in the bladder during 
the operation. When rectocele exists with cystocele, associated with 
partial prolapse of the uterus, the operation on the posterior wall, by re- 
storing and holding the uterus in its proper place, may also relieve the 
cystocele. Unless this latter condition exists in a severe form, it is ad- 
visable to await the result of the operation for rectocele before operating 
on the anterior wall. 

Vesico- Vaginal Fistula.—A fistulous opening from the bladder into 
- the vagina may be surgical or accidental. 

In order to secure drainage of the bladder for the relief of chronic 
cystitis, or for other purposes, kolpo-cystotomy is at times performed. 
Suprapubic cystotomy has, however, in late years practically superseded 
this older operation. Section of the bladder wall should be in the median 
line, and should as nearly as possible bisect the triangle formed by the 
orifices of the ureters and urethra. A sound introduced into the bladder 
should be employed to make prominent the floor of this organ, while 
with the Sims speculum, the patient being in the Sims position, the sec- 
tion may be readily accomplished by a long-curved bistoury. 

The form of vesico-vaginal fistula most difficult to deal with, and 
therefore of greatest surgical interest, is that which follows sloughing of 
the vesico-vaginal septum during difficult parturition. Fortunately, the 
increased skill of the accoucheur ard the wider dissemination of practical 
knowledge in midwifery have greatly diminished the number of cases. 

In closing a fistula here, the 
following general points are im- 
portant: The vagina and bladder 
should be got into the best pos- 
sible condition by rest and irriga- 
tion of these organs for some days 
before the operation. When well- 
| marked bands of cicatricial tissue 

Fre. 806.—Sims’s speculum. WY exist in the neighborhood of the 

margins of the fistula, these should 

be divided, and a bulb or glass tube of large size introduced to keep the 
vagina distended. This cylinder should be worn for the few days pre- — 
ceding the operation. With the patient in the Sims position and a large 
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Sims speculum (Fig. 806) introduced, the operation is commenced by 
paring the edges of the fistulous opening. This is done by curved scis- 
sors or the bistoury, the former being preferable. If any portion of the 
sinus is left unfreshened, the wound will fail of union. All cicatricial 
tissue should be dissected away, for only fairly healthy tissue will unite. 
The section extends through the mucous membrane of the vagina and 
directly through the 
vesico - vaginal septum, 
beveling this down to 
but not through the 
mucous membrane of 
the bladder. The su- 
tures should next be 
introduced, the needle 
entering one fourth of an inch from the edge of the wound, and coming 
out so as not to include the mucous membrane of the bladder. Droid. 
Marion Sims, who originated this operation, insisted that the sutures 
should be close together—from one eighth to three sixteenths of an 
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Fie. 807.—Sims’s needle forceps. 


Fic. 808.—Sims’s fork for approximating the silver sutures at the level of the wound. 


inch apart. The sutures are of the best silver wire, No. 28 or 29, and 
are carried into place by a silk loop with which the needle is threaded. 
When the wire is being introduced, in order to prevent the suture tear- 
ing through, it is advisable to use the fork (Fig. 808), to take the strain 
oft the soft parts. When all the wires are in- 
troduced, the margins of the wound are ap- 
proximated by gentle traction on the two ends 
of the wire, the fork is carried down to the 
level of the wound, and the wire twisted upon 
this, as shown in Fig. 809. The ends are 
clipped about three quarters of an inch from 
the wound. A Sims sigmoid catheter or a-soft 
Nélaton catheter should be secured in the ure- 
thra and bladder. The sutures are removed 
about the eighth day, the patient being in the 
same position as for the operation. 

After the operation the patient should be 
kept quiet in bed, resting by preference upon 
the side. The urine should be drawn at regu- 
lar intervals, when the stationary catheter is 
not Employed. 

In the closure of recto-vaginal fistule the 
same operative measures are indicated. Fie. 809. 

Cervix Uteri.—Lacerations of the cervix 
may be classified as unilateral, bilateral, anterior, posterior, and stellate. 
They are also complete or incomplete. The bilateral variety is most 
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frequent, the unilateral next, the remaining forms being comparatively 
rare. Ina complete laceration, the tear extends through all the tissues 
of the cervical wall into the vaginal vault; the incomplete variety ex- 
tends into but not through the wall of the cervix. 

The principal indications for operative interference are, pain, constant 
in character, either local or reflex, hypertrophy or thickening of the tis- 
sues of the cervix, as a result of granulations along the line of the lacera- 
tion, cystic degeneration of the cervix, sterility from occlusion of the in- 
internal os, inability to carry the foetus to term, etc. The danger of 
epithelioma, resulting from prolonged irritation of a fissured surface, 
should never be lost sight of. The preparation of the patient has been 
given. When the narcosis is complete, she is placed in the Sims posi- 
tion and a large Sims speculum introduced. <A strong tenaculum should 
now be hooked securely into the sound portion of the cervix and the 
uterus drawn toward the vulva. A second tenaculum is firmly inserted 
at the edge of the rent, the margin of which is now trimmed off with 
the Sims adjustable knife, or, if this is not at hand, Emmet’s cervix 
scissors. In freshening the edges of the laceration, the section should 
extend thoroughly into the angle of the tear, and all cicatricial or granu- 
lating surfaces should be most carefully removed. When the tissue 
along the line of the tear is densely cicatricial, it must be deeply excised, 
since restoration of the cervical canal can not be accomplished when the 
cicatrix remains. 

When a bilateral laceration exists, the denuded area should extend 
well out to the vaginal surface of the cervix and inward to the level of 
the internal os, or remaining cervical canal. It is usual to leave unfresh- 
ened a space of about one fourth of an inch wide, as shown at a a, Fig. 
808, which space corresponds to the canal to be restored by the opera- 
tion. The opposite fissure is prepared in the same manner, and the 
wire sutures are then inserted. The most suitable needle is short and 
strong, with a slight cutting edge on one side, this cutting edge lim- 
ited to the first one fourth of an inch from the point. This should be 
armed with the silk which serves to carry the wire, and passed through 
the vaginal portion of the cervix, one fourth of an inch from the edge 
of the wound, and brought out barely within the undenuded area a a 
left to form the walls of the canal (/, 7, Fig. 810). The deep suture— 
that in the angle—should be first inserted. When all the sutures are 
passed, they should be twisted in the order of insertion. It is impor- 
tant to bring the freshened surfaces accurately together, taking care 
not to twist the wire too tight, for fear of strangulating the tissue in 
its grasp. 

After the sutures are all twisted, they should be cut at one fourth of an 
inch from the line of union and a sound introduced, to see that the canal 
is not by accident occluded. 

The patient should be put to bed and kept perfectly quiet and the 
sutures be removed on the eighth or tenth day. This is accomplished by 
placing her in the same position as for the operation, cleansing the parts 
thoroughly, lifting the deepest suture with the forceps until one side of 
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the diverging wire is seen, and then dividing this with the sharp-pointed 
wire scissors. Great care and considerable skill are necessary to prevent 
the tearing apart of the freshly united surfaces. The patient should 
remain in bed for a week or ten days longer. When cystic degeneration 
exists with a single or double laceration it is advisable to substitute one 
of the following methods of amputation of 
the torn and diseased cervix. i 
Amputation of the Cerviz.—This pro- 
cedure is also recommended in hypertro- 
phy of the cervix and general cystic de- 
generation. Cystic degeneration is caused 
by connective-tissue hyperplasia resulting 
from chronic infectious inflammation, the 
new tissue occluding the glandular outlets, 
and causing a retention of their normal 
secretion, which may remain a clear fluid, 
but in the majority of cases undergoes 
pyogenic infection. Not only the glands 
of the superficial, but of the deeper part of 
the cervix, are involved. As a result of 
the retained secretion and the hyperplasia 
the cervix is greatly increased in size. 
When the hypertrophy or degeneration 
is extensive, and it becomes necessary to 
sacrifice practically all the tissues, the 


wedge-shaped operation should be per- 
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down until the cervix is near the orifice 

of the vulva. A short, broad speculum and retractors may be used 
when needed. With a knife or sharp-pointed scissors the cervix is com- 
pletely incised on either side almost to the cervico-vaginal junction. 
Depressing the anterior lip with the volsella, a transverse incision is 
made across this lip from right to left, the knife being inserted from one 
quarter to one half an inch from the margin of the cervico-vaginal 
junction. The direction of the cut should be upward, passing a little 
more than halfway through the thickness of the cervix. The knife is | 
then withdrawn, the anterior lip raised, and an incision made parallel 
with this on the inner or mucous surface of the cervix. In this way a 
wedge-shaped section is removed, leaving a trough on the stump which 
remains. The same incision*is made on the lower or posterior lip of 
the cervix at the same plane, and sutures are inserted in order (Fig. 811) 
to bring the edges of the wound together, leaving a partial cervical 
canal lined with normal mucous membrane. The destruction of the 
cervical mucous membrane is always to be avoided, for the reason that it 
never reproduces itself, as does the endometrium. After the sutures are 
inserted, the condition of the parts is as shown in Fig. 812. When septic 
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endometritis is present, this should be cured by curettage at least one 
week before the operation on the cervix. 

When a less extensive removal of the tissues is permissible, the fol- 
lowing operation, developed by Dr. Florian Krug, should be substituted, 
As described and recommended by 
Dr. W. R. Pryor* it is as follows: 
After careful shaving and scrubbing, 
and after thorough vaginal antisep- 
sis, the operator, using a short Sims 
speculum, with bullet forceps, grasps 
the anterior lip of the cervix and 
drags the uterus down. Having de- 


Fig. 811.—Wedge-shaped amputation of the cervix Fie. 812.—The same after the sutures 
uteri. (‘ American Text-book of Gynecology.”) are tied. 


termined the direction of the cervical canal and located the internal 
os, the cervix, with scalpel or scissors, is split literally as high as the 
vaginal junction (Fig. 813), leaving a long anterior and posterior lip. 
Upon the anterior lip at the point where the new os is to be, an incision 
about one fourth of an inch deep i is made across the base of the upturned 
flap, forming a ‘‘bench” (Fig. 818). 
Carrying the knife above the forceps. 
a second incision is made from above 
downward, running obliquely into the 
bottom of the first cut (Fig. 814). The 
plug thus removed should include no 
more than the diseased tissues. A simi- 
lar plug is in the same manner removed 
from the posterior lip. In Fig. 815, 
ef a represents the line of the incisions 
on the anterior lip, and a@cb the poste- 
rior. The diseased surfaces are repre- 
Fie. 813.—The cervix has been split bilateral- sented by the shaded lines, and the in- 


ly. The anterior lip is held by bullet for- oe . 
ceps and the scalpel is shown making the  @1S1ONS may vary with the extent of the 


a ytare ng oer ee ge degeneration. A short curved needle, 
threaded to carry No. 26 silver wire, is 

entered in the center of the upper edge of the anterior cut and made to 
emerge on the cut surface. It is re-entered and brought out upon the 
cervical canal (Fig. 816). The points of entry and emergence must be 


such that the angles ae (Fig. 816) are nicely adjusted. A suture on 


* The New York Polyclinic Journal, July, 1897. 
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either side of this is inserted in the same manner. This operation is 
repeated on the posterior lip, and the sutures twisted (Fig. 817). When 
these six sutures are twisted there will be at each angle a redundance of 


Fie. 814.—The “bench” has been made on the Fie. 815.—The shaded portions of the cervix are 
anterior lip, and the scalpel is shown cutting to be amputated. ef on the anterior lip 
away a portion of the anterior lip. (d/ of and ae on the posterior lip represent the 
Figs. 815 and 816.) ‘(After Pryor.) “benches.” (After Pryor.) 


tissue, which should be cut away with scissors (Fig. 817). The raw sur- 
faces are then approximated by wire sutures, two or three on each side, 
as required. These last sutures are passed through both lips of the 
wound, as in trachelorrhaphy. The wire is cut short, and the vagina 
loosely plugged with iodoformized gauze, 
which is changed on the third and sixth 
days. On the tenth or fourteenth day the 
sutures are removed. 
Prof. Pryor does not 


Fie. 816. Fie. 817. Fru. 818. 


Fic. 816.—The diseased portions have been amputated. Anteriorly the needle has been made to penetrate 
both lips of this flap, and folds the vaginal portion, af, over to the “ bench,” ef. Posteriorly the needle is 
introduced into the vaginal portion only at 6. The “ bench” on the posterior lip is at ac. (After Pryor.) 

Fig. 817.—Upon the anterior lip the central sutures (de of Fig. 816) have been passed and tied, thus form 
ing the anterior portion of the new cervical canal. Upon this lip the redundant portion of the “ bench 
has been cut away, and the first introduction of the through-and-through suture is shown. Upon the 
posterior lip the central sutures are shown twisted and the scissors are in the act of cutting away the 
redundant “bench.” (After Pryor.) ae z : : : 

Fic. 818.—The new cervical canal is shown formed by -approximation of the centers of each lip, after 
twisting the center sutures on each lip. The lateral through-and-through sutures are shown twisted. 


The completed operation. (After Pryor.) 


use mops or sponges in this operation, but relies upon interrupted irri- 
gation with one-per-cent sterile salt solution. The appearance of the 
stump after the sutures are twisted is shown in Fig. 818. 
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Hysterotomy and Abdominal Hysterectomy.—Hysterotomy, or cut- 
ting into the uterus for the extraction of the foetus from the living 
mother, is an operation which has been greatly perfected within the last 
few years, chiefly owing to the labors of Saenger, Leopold, and Tait. It 
is indicated when at full term it is found impossible, on account of in- 
surmountable disproportion between the diameters of the pelvic outlet 
and the child, to effect delivery by the vagina, and when symphyse- 
otomy will not give sufficient outlet for instrumental delivery. When 
this condition is evident, proceed as rapidly as possible in the following 
manner : 

If the membranes are not already ruptured, break them. Disinfect 
the vagina and genitals with sublimate solution, 1-to-3,000. Prepare the 
abdomen as for an ovariotomy, and make a long abdominal incision, 
controlling all bleeding with catgut ligatures as the operation proceeds. 
Having entered the abdominal cavity and made the opening large 
enough, place three or four silk sutures at the upper end of the wound 
in order to narrow the opening as soon as the uterus is drawn out of 
the incision, thus avoiding extrusion of the intestines. Drag the uterus 
outside the abdominal cavity, and close the upper portion of the wound 
by tightening the sutures already in position. If the intestines should 
be protruded, protect them with warm towels wrung out of sterile salt 
solution, and beneath the uterus pass sterile-gauze mats or towels to pro- 
tect the abdominal cavity from the entrance of blood. Around the 
cervix uteri pass a stout piece of elastic tubing, and draw it tight, 
thus arresting the circulation in the uterus. Immediately incise the 
uterus in the median line and in its long axes, limiting the incision 
below to the peritoneal reflection, thus avoiding the large circular sinuses 
about the os internum, and extending it upward if necessary. Remove 
the child, and hand it to an assistant to resuscitate. The uterus will 
now usually contract. Introduce the hand into the uterus and remove 
the placenta. The uterine cavity is next to be dried out with gauze. 
Unless the cervical canal is widely dilated (and this should be ascertained 
before the operation), the use of a utero-vaginal drainage tube is indi- 
cated, and this latter must be of stiff rubber or glass. The next step 
in the operation is the insertion of the sutures in the wall of the uterus. 
First ascertain whether the peritoneal covering of this organ is sufficiently 
movable to allow it to be folded in between the sides of the incision. If 
need be, dissect it up from its attachment to the muscular fibers a slight 
distance and fold it in between the lips of the wound. The deep sutures 
are passed as shown in Fig. 819. These should be of silver wire, because 
they are cleaner and held more unyieldingly than silk. They should be 
close enough to control hzemorrhage and secure accurate adjustment of 
the sides of the wound. They should enter the peritoneal covering about 
half an inch from the edge of the wound, and pass through it and the 
muscular wall to the decidua, which must not be included in the suture ; 
then across to the other side through the muscular and serous coats. 
After twisting the silver sutures, the superficial sutures of fine silk are in- 
troduced. ‘These are to be from twenty to thirty in number, and are em- 
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ployed to secure perfect coaptation of the serous edges of the incision. 
They are introduced in the same way as Lembert’s suture of the intes- 
tine. Lastly, the twisted silver wires are cut off about half an inch 
from the level of the incision in the uterus, and the ends turned 
down parallel with the surface of this organ. 

The incision in the abdominal wall is closed, as after ovariotomy. 
There are certain conditions which can only be determined by inspection 


serosa. 


muscularis. 


mucosa. 


Tic. 819.—Sutures in Cesarean section. Method of passing the sutures in closing the wall of the uterus after 
hysterotomy. a, 'l'he peritoneal covering dissected up along the edge of the incision and inverted by the 
catgut suture, after the method of Lembert. 6, The muscular substance, with the silver-wire suture 
passed through. c, Decidua. (Drawn by Dr. W. R. Pryor.) 


through the incision in the abdominal wall which may contraindicate 
the operation just given, and necessitate a modified procedure. 

If the patient has been long in labor, and considerable time has 
elapsed after the membranes have ruptured ; if there is a putrid dis- 
charge from the vagina; if the symptoms of septic fever are present, 
with the perimetrium dulled and adherent to the muscular wall of the 
uterus, the operation of amputation of the uterus at the os internum 
may be indicated. If malignant disease of the cervix is present, 
the entire organ should be removed. If the pregnant uterus be the 
seat of a fibro-myoma, and so situated as to render delivery impossible, 
or if a rupture of the walls of the uterus has occurred, which is so ragged 
in outline that it can not be sutured, hysterectomy is indicated. The 
objects aimed at in all operations for the artificial delivery of children 
at term are preservation of the mother’s life and future health, with, 
if possible, the non-mutilation of her generative organs and the delivery 
of a living child.* 

Hysterectomy during Pregnancy.—Porro’s operation, which is more 
often fatal than hysterotomy, is sometimes called for in the removal of 
an infected uterus at the same time that the delivery is effected by hys- 
terotomy. In performing this operation, an abdominal incision is made 
similar to the one just described. As the bladder is usually high up in 
these cases, and in good part uncovered by peritonzeum, care must be 
taken that the incision does not wound this organ. As soon as the 
uterus is exposed it should be drawn out of the abdominal cavity. A 
strong rubber ligature is now thrown around the uterus at the cervix. 


* As regards statistics, Saenger gives thirty Cesarean sections performed as above described, 
with a mortality of 26°7 per cent. 
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The intestines should be protected by sterile mats or warm towels, which 
have been boiled. These should also be placed underneath the uterus, 
in order to protect the peritoneal cavity from the entrance of blood or 
infectious material. As soon as the rubber ligature is securely tight- 
ened around the cervix the uterus should be rapidly incised and the 
child extracted at once. A linear incision is preferable. The uterus 
should now be divided as élose to the rubber ligature as possible, and 
ligatures applied through the broad ligaments on each side to cut off all 
vascular supply to the stump of the cervix, which should then be ex- 
cised. A careful toilet of the pelvic cavity should be made, after which 
it should be packed with a ribbon of iodoform gauze introduced either 
through the abdominal incision from above or through an incision in 
Douglas’s cul-de-sac, and the abdominal wound should be closed. The 
iodoform gauze should be withdrawn through the vaginal opening five 
or six days after the operation. It is very essential in this operation 
that the vagina be rendered as aseptic as possible. It should also be 
repacked with iodoform gauze when the dressing is changed. When 
the gauze is removed from Douglas’s cul-de-sac a second and much 
smaller packing should be reinserted. : 

Vaginal Hysterectomy.—¥or the removal of the uterus on account 
of small myoma, incipient carcinoma of the cervix or the endometrium, 
and for the relief of persistent septic metritis, the incision through the 
vagina may oiten with propriety be selected. In any event it is ad- 
visable to curette the endometrium thoroughly in order to eliminate that 
source of possible infection while the operation is being performed, and 
to thoroughly disinfect the vagina after the curettage has been done and 
the cervical canal stuffed with iodoformized gauze. 

The patient rests upon the back, a short, wide duck-bill speculum 
is inserted, and lateral retraction made when necessary to expose the 
uterus. A strong double volsella is fastened into both lips of the cervix, 
and strong traction is made to drag the uterus well into the vulvo-vaginal 
outlet. When the uterus to be removed is the seat of malignant dis- 
ease that is fairly well advanced, the technique differs somewhat from 
that employed in cases where there is no malignant disease or infectious 
inflammation. In these conditions the dissection can be made closer to 
the body of the uterus than when malignant disease is present. The most 
important point in the procedure is to avoid the ureters, which lie in 
rather close relation to the anterior incision which should be kept as 
close to the body of the uterus as possible. In malignant disease the 
incisions should be well away from the limit of induration. The instru- 
ment which will be found most generally useful is the short, curved 
scissors, and they may be sharp-pointed or dull. In the hands of some 
surgeons the cautery knife has been found an excellent instrument, 
since the heat it engenders prevents bleeding and leaves practically an 
aseptic wound (Prof. W. M. Polk). The incision proceeds on the an- 
terior surface of the body of the uterus until the tissues begin to yield 
readily, when the finger may be inserted and the nail used to strip off 
the peritoneum from the organ. When the dissection has proceeded 
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until the peritoneum is exposed on the anterior face of the uterus, the 
incision should be carried laterally on each side around the cervix, and 
the posterior incision in this way repeated. It will be seen that this dis- 
section reaches entirely around the circumference of the cervico-vagina. 
junction. Care must be taken, however, that the incisions on the lateral 
aspects of the uterus be not too deep, not more than one fourth to one 
half an inch, because the broad ligaments come down upon the side and 
the uterine artery is in close proximity and might be wounded. The 
posterior incision is made in the same manner, until the fingers can be 
carried into Douglas’s cul-de-sac. At this stage of the operation, just 
before entering the peritoneal cavity, the patient should be placed in the 
modified Trendelenburg posture, so that the intestines will gravitate 
away from the field of operation. The fingers may now sweep easily 
over the entire uterus, behind as well as in front, and the condition of 
the tubes and ovaries readily made out. The next step in the opera- 
tion is the application of Pryor’s lock forceps. The first pair are 


Fic. 820.—Application of Pryor’s lock forceps. 


applied on one side of the cervix, keeping as close to the body of the 
uterus as possible, in order to prevent including the ureter in the 
clamp (Fig. 820). Another clamp is placed in the same position on 
the other side and locked. With the scissors the broad ligament is 
divided between the clamp and the body of the uterus as high as 
within one eighth of an inch of the tip of the clamp. <A second clamp 
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is applied in the same line with the first, but the point is directed a little 
farther out. This second clamp is intended to include the remainder of 
the broad ligament, and to control the ovarian artery as the first clamp 
did the uterine. When the instruments are applied on the opposite side 
the division can be completed and the uterus removed. There should be 
no hemorrhage, but if there has been any oozing it should now be dried 
out and the cavity packed with a single strip of iodoform gauze. The 
packing should extend until the vagina is well filled down to the vulvar 
orifice and should be changed on the fourth or fifth day, or earlier 
should any symptoms of septic infection be present. 

Hysterectomy, Partial or Complete, for Fibro-myoma, Carcinoma, 
etc.—Fibroid tumors of the uterus not only cause great discomfort, and 
at times destroy life by direct pressure upon contiguous organs, but they 
frequently undergo certain cystic and malignant changes which, if neg- 
lected until fully advanced, render successful removal extremely diffi- 
cult. In addition to the foregoing septic infection of these tumors and 
hemorrhage are not infrequently dangerous complications. It is essen- 
tial that they be subjected to surgical treatment in the earlier stages of 
their development. When uterine fibroids develop just beneath the en- 
dometrium, if of small size, they may be removed by means of the dull 
saw-curette through the vagina and cervical canal by proper dilatation. 
Those which involve the muscular substance of the body of this organ 
require a more formidable procedure. When the uterus is so involved 
that it is necessary to remove the entire organ, one of the following meth- 
ods may be employed: After opening the abdomen the uterus and 
fibroids are freed from adhesions. A temporary elastic ligature is tied 
around the cervix, and the uterus cut away, leaving the stump in the 
shape of a V. The biood vessels are now ligated with catgut, and the 
sides of the V brought together by layers of close sutures of silk which 
begin at the bottom of the cavity. This mode of suturing is continued 
until the top is reached, when the peritonzeum is carefully adjusted over 
the stump and the elastic ligature removed. The peritonzeum is cleansed 
of blood, etc., and the abdomen closed. If the myoma is pedunculated 
and the uterus itself is not the seat of multiple growths, the tumor 
should be cut off, and the suturing done at the point where the tumor 
grew. Or, if the tumor is sessile, so that the elastic ligature can not 
be employed, it is possible to incise the capsule, enucleate the tumor, 
and bring the flaps together as above directed. It is more satisfactory 
not to treat the pedicle by the extra-peritoneal method. 

Prof. J. R. Goffe has devised and in a number of instances success- 
fully performed the following operation: After opening the abdomi- 
nal cavity, and while the tumor is still in sitw, the ovary and tube upon 
one side are drawn up and a ligature is passed through the upper border 
of the broad ligament outside the adnexa and tied, thus controlling the 
ovarian artery ; one end of this same ligature is rethreaded-into the pedi- 
cle needle, and the broad ligament is transfixed a second time nearer to 
the tumor and just above the uterine artery and this is also tied. A tem- 
porary ligature is now placed near the horn of the uterus to control any 
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reflex hemorrhage from the neoplasm. The broad ligament is cut down 
to the lower point of transfixion, the tumor is then rotated and the same 
method performed on the other side. The mass is now delivered through 
the wound, and the lower angles of the incisions through the broad liga- 
ments on either side are connected by an oval incision through the peri- 
tonzeum, first across the anterior and then across the posterior surface of 
the tumor. The flaps are then dissected down, the one in front carrying 
the bladder and ureters into safety. One end of the ligature is again 
threaded into the pedicle needle and is passed inside these peritoneal 
flaps close to the cervix and below the uterine artery. This is repeated 
on the opposite side and the ligatures cut short. The tumor is then cut 
away on a level with the internal os. The cervical canal is disinfected 
with applications of carbolic acid. The flaps are then stitched together 
with a running catgut suture over the top of the stump, care being taken 
to make them cover all the ligatures on either side. Silk ligatures are 
used on the broad ligaments and catgut for stitching the flaps. The ad- 
vantage of using a single ligature for each broad ligament is that it puck- 
ers up the end of the ligament and carries it down alongside of the cer- 
vix, so that the raw surface is very easily covered by the peritoneal flaps. 
In a general way the advantages claimed for this operation and the supe- 
riority over the method of total extirpation consist in the following 
points: 

1. It involves the least possible loss of blood ; indeed, it is rare for 
any hemorrhage to occur. 

2. It is easy of execution, for the reason that the stump of the cer- 
vix can be brought up near to the abdominal wound and the details 
of disposing of the traumatic tissue carried on with ease and comfort to 
the surgeon. 

3. It is applicable to a very large proportion of fibroid tumors. 

4. It requires less time than total extirpation. 

5. Convalescence, as a rule, is rapid and free from complication. 
Moreover, the patients require no special after-treatment whatever. It 
is not necessary to put gauze in the cervix or in the vagina, consequently 
there are no dressings to be attended to. The open-bowel treatment is 
employed, and as a rule the patient urinates without assistance. 

Hysterectomy for Fibro-myoma ; the Stump being brought out at the 
Wound and attached there.—In rare cases it may be necessary to bring 
the pedicle or stump of the cervix or uterus into the abdominal incision 
and attach it there. After the organ is exposed and all adhesions tied 
with double ligatures and divided between these, or broken loose where 
the double ligature can not be utilized, the elastic ligature should be 
thrown around the uterus at the cervix, the rubber passing under the 
ovaries and compressing the broad ligament against the cervix. This 
ligature is drawn tight and tied, the second part of the knot being over a 
coarse silk thread. When the last knot of the elastic ligature is made, 
the silk thread is tied around this to prevent slipping. 

The fibroid is then held up and cut off above the elastic ligature. 
The stump is next grasped by strong forceps and trimmed. Sutures are 
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then passed, first through the edge of the peritoneum lining the abdomi- 
nal wall near the incision and then through the stump below the liga- 
ture, in such a way that when they are tied the cavity of the perito- 
nzeum is completely closed, leaving the stump of the uterus and the con- 
stricting tube exposed to view. Steel pins or skewers should be passed 
through the stump above the ligature. The wound is now closed as 
after ovariotomy, the stump dusted freely with iodoform, and a loose 
packing of amyloform gauze applied. When the sutures are all in- 
serted, the hard-rubber plates or shields of Dr. H. Marion Sims (Fig. 
821) should be placed between the ends of the skewers and the skin. 
The indications for pelvic drainage are 
the same as after an ovariotomy. The 
cervical canal in the stump should be 
curetted before passing the steel pins; 
otherwise, a fistulous opening may per- 
sist through the vagina, uterine stump, 
and the line of incision. Frequently 
the fibroid is attached to the unenlarged 
uterus, and has a narrow pedicle. In 
such a case, the uterus and appendages 
may be left and the new growth re- 
Fie. 821.—Sims’s skewer shields. moved, treating the stump in the same 
way as if the uterus had been removed. 
This method should never be adopted when it is possible to enucleate 
and drop the unattached pedicle into the abdomen. 

Surgical Diseases of the Fallopian Tubes—Salpingitis.—Pyogenic 
infection of the Fallopian tubes may demand surgical interference when 
peritonitis is precipitated, or when from occlusion the products of inflam- 
mation are retained and the tube is distended, forming a cystlike tumor. 

The most prominent symptom of salpingitis is pain. When general 
pelvic peritonitis does not exist, it is confined to the affected side. It is 
usually continuous, with exacerbations of severity, which are especially 
marked just before, during, and after the menstrual flow. In some in- 
stances, when the flow is established, the suffering is less intense. The 
menstrual discharge is, as a rule, increased in quantity. Exacerbations 
of temperature occur in all cases of acute septic infection. Salpingitis, in 
the vast majority of cases, results from the direct extension of infection 
from the uterus. Endometritis or metritis following gonorrhea, abor- 
tion, normal parturition, or that resulting from a chronic inflammation 
due to malposition of this organ are the chief conditions which precede 
this affection. 

By direct palpation over the abdomen of the affected side, it will be 
seen that the muscles of this side are abnormally tense, and that acute 
pain if present is confined to a limited and well-marked area, which cor- 
responds to the normal position of the tube. In the vagina, a leucor- 
rheal discharge is usually observed, and diligent examination will re- 
veal great tenderness near the cervix, upon the side involved. The 
uterus may be normally situated, but is laterally displaced when the 
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tumor is at all large. With bimanual examination, often necessary 
under ether, there will be found an elastic, if not fluctuating, tumor, 
springing from one or the other uterine cornu, and directly attached to 
the uterus ; perhaps bulging into the vagina; sausage-shaped when mod- 
erately large, but round when as large as an orange; at times movable, 
but usually more or less fastened to the uterus, bladder, rectum, or pelvic 
fascia by adhesions. This tumor may be but a part of a general inflam- 
matory mass filling up the pelvic cavity and rendering fluctuation diffi- 
cult to recognize. In such a case, the uterus is fixed to this mass. As 
a rule, the tube is prolapsed, and drags with it the ovary, the latter being 
external to and above the cyst. Vaginal incision will, if necessary, 
always clear up the diagnosis, 

Treatment.—Pus tubes may be removed by the vaginal route or by 
abdominal section. In either case the preparation of the patient is the 
same as heretofore given. Pus tubes of ordinary size can be removed by 
incision into Douglas’s cwl-de-sac and enucleation through this wound. 
In this operation a modified Trendelenburg posture is advisable, for the 
reason that in this position the intestines will gravitate above the level 
of the pelvis and away from immediate contact with the infectious mate- 
rial should rupture of the abscess occur. It is very important after 
removal of pus tubes by the vaginal or any other method to thoroughly 
cleanse the pelvis with sterile-gauze mops. If, during the operation, pus 
has escaped from the tube or abscess and the operator is not positive 
that septic matter has not been brought in contact with the intestines or 
omentum, he should add the abdominal incision in order to be sure of a 
thoroughly aseptic toilet. When this is done, an iodoform-gauze strip 
should be packed into the wound and the vagina filled. The patient 
should be kept quiet for two weeks. The gauze packing may be re- 
moved in from three to five days and replaced by a smaller quantity. 

When the pus tube is of large size and bilateral, it is better to ap- 
proach it through an incision in the linea alba. The Trendelenburg pos- 
ture should be used in this operation, and the intestines carefully lifted 
from the pelvic cavity and kept from coming in contact with the area of 
inflammation. Even when the high operation is done it is best to open 
into Douglas’s cul-de-sac, in order to secure drainage. The iodoform- 
gauze packing is removed per vaginam. 

The Ovaries.—Removal of the ovaries may be necessitated on account 
of—1, cystic degeneration ; 2, cirrhosis; 3, abscess; 4, cystic, and 5, 
solid tumors. 

In cystic degeneration the ovary is enlarged, and the interior of the 
organ is filled with small cysts with dense, fibrous capsules. They can 
in some cases be seen through the investing membrane, and, if punc- 
tured, will give exit to a fluid usually clear, but at times brown, or even 
decidedly stained with blood. The tumor is elastic to the touch, usually 
spherical, and rarely attains a diameter of as much as two inches. 
The fimbriated extremity of the Fallopian tube is often adherent to the 
diseased ovary. In rare instances the broad ligament and tube may sur- 
round the cystic tumor. The left organ is affected more frequently than 
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the right, for the same reasons as given for the more frequent occurrence 
of varicocele in the left scrotum (see VARICOCELE). The pathology of 
this affection is not yet definitely settled. 

In cirrhosis the ovaries are usually small, and have a furrowed or 
withered appearance ; occasionally they are found normal in size, or even 
slightly enlarged. The normal Graafian follicles are entirely destroyed 
in well-marked cases. 

In more recent cirrhotic disease of these organs the cavities of the 
follicles are distended with a bloody fluid. This condition is almost 
always due to a connective-tissue hyperplasia, resulting from a subacute 
inflammatory process in the ovary. 

In abscess of this organ it is enlarged, and may contain one cavity or 
several separate collections of pus. When the abscesses are small and 
multiple, the gross appearances of the organ are not unlike those of an 
ovary with cystic degeneration. Suppurating salpingitis (or pyo-salpinx) 
may be present with abscess of the ovary, and, in rare instances, by 
reason of fusion and rupture of the contiguous walls, there results a 
large single abscess. Multiple extravasation of blood may occur in ab- 
scess of this organ. If not relieved by operation, the pus may eventu- 
ally find an exit through the vagina, bladder, or intestine. Adhesions, 
as a rule, occur between the ovary and one or more of the contiguous 
organs, or to the pelvic fascia. 

Symptoms.—In cystic degeneration and cirrhosis, dysmenorrhea is 
the most prominent symptom. It is more severe with the former, but is 
severe in the cirrhotic ovary. The pain usually precedes the menstrual 
flow from a few hours to several days, and in extreme cases may continue 
from one period to the next. It is usually referred to the groin of the 
affected side, and thence the painful sensations may radiate over the ab- 
domen and down the extremity. Hysterical convulsions are very apt to 
be present in the more severe cases. The menstrual flow is scanty or 
normal] in amount when the ovaries are cirrhotic ; but with cystic degen- 
eration the flow is generally increased, and hemorrhage may be the most 
prominent and dangerous symptom. The uterus is apt to be slightly 
above the normal size, with the ovaries in cystic degeneration, and some- 
what smaller when these organs are cirrhotic. Not infrequently retro- 
version is observed as a symptom of cystic ovary, in which case this last- 
named organ is prolapsed. The uterus is commonly free and movable, 
unless heematocele or peritonitis has occurred. If cystic, the ovary is 
easily felt, often low down in Douglas’s pouch. If cirrhotic, it is hard 
to find. From clinical manifestations it appears that cystic degeneration 
is due to a degree of inflammatory action more severe than that which 
leads to cirrhosis, because peritonitis and pelvic heematocele more often 
accompany the former. Cystic and cirrhotic ovaries are always sensitive 
to pressure. 

In ovarian abscess there is usually a history of gonorrhea, puerperal 
septicemia, an acute exanthema, or a severe attack of metritis or peri- 
tonitis. When the abscesses are small, the symptoms do not greatly 
differ from those of cystic ovaries ; but when at all large, the patient has 
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hectic fever and rigors. The pain in the pelvis is constant, but is liable 
to exacerbations. Repeated attacks of pelvic peritonitis follow each 
other. When the ovary is converted into one large abscess, and the tube 
is not affected, dysmenorrheea is not a constant symptom, and there is an 
absence of the nervous phenomena observed in the other forms of ovarian 
inflammation. 

The uterus is usually drawn to the affected side as a result of the 
pelvic peritonitis which usually accompanies these cases. The lateral 
fornix of the vagina is encroached upon when the abscess is large, and 
then fluctuation can be obtained. The abscess, whether large or small, 
is usually but part of the mass of inflamed tissue which occupies the 
pelvis on the affected side. The ovary is enlarged and low down. As 
abscess of the ovary does not often occur alone, and as the sole lesion 
of the pelvic organs and tissues, the symptoms which appear are partly 
due to the intercurrent diseases—salpingitis, heematocele, peritonitis, ete. 
When an ovarian abscess ruptures into the peritoneal cavity, a fatal 
general peritonitis is the result. If it opens into the vagina, it usually 
does so just below the cervix in the posterior wall, at the bottom of 
Douglas’s pouch, where the vaginal wall is thinnest. The technique 
which has been given for the removal of infectious salpingitis or abscess 
of the broad ligament will apply to the rare cases of ovarian abscess. 

Large Cystic Tumors of the Ovary and Broad Ligaments.—Cystic 
tumors of the ovary are occasionally unilocular. In the vast majority of 
instances they are multilocular. The pathology and pathogenesis of these 
neoplasms are not yet definitely settled, and, since a discussion of the va- 
rious theories advanced is scarcely permissible in a text-book, -the student 
is referred to the various standard works upon pathology. 

The most common form of ovarian tumor—the cyst-adenoma—is al- 
ways multilocular. The surface of such a tumor is glossy, often silver- 
white. The sac is usually firm, its contents being a thick fluid, with a 
grayish-brown or reddisn tint. The outline of the cyst may be perfectly 
symmetrical and round; or it may have one main cyst, and numbers of 
smaller ones springing from it; or two or three cysts of about equal size 
may constitute the entire mass. But, be the shape what it may, second- 
ary cysts will always be found in some part of the tumor. At one or 
more points the cyst wall may be exceedingly thin or softened as a re- 
sult of the rupture of inter-cystic walls, those of the secondary cysts 
being thinner than that of the larger. Softening of the wall may also 
occur when the neoplasm is malignant; or as a result of interference 
with its nutrition from twisting of the pedicle; or from suppuration in 
the cyst wall. In exceptional instances in old cysts there sometimes 
exists a communication between the cyst cavity and the bowel or bladder 
as a result of necrotic changes where the two have become adherent. 

In size cyst-adenomata of the ovary may vary from a few inches in 
diameter up to those of enormous size, weighing many pounds, and 
filling the entire abdomen. The veins lie both superficially as distinct 
vessels and deeply in the cyst wall as sinuses; the arteries are more 
deeply situated and are large. This tumor may be generally adherent 
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to the peritoneum and other organs with which it comes in contact, or 
connected at various points by isolated bands. In rarer instances no 
adhesions may be met with. The pedicle of an adeno-cystoma may be 
attached to both sides of the uterus, two distinct tumors having met and 
coalesced. At times the tumor derives its nourishment from bands unit- 
ing it to the abdominal parietes or viscera, its own pedicle having been 
twisted off. 

A form of multilocular cyst, connected with the ovary, known as 
‘« Rokitansky’s tumor,” has been observed in a few instances. It consists 
of a series of cysts containing a clear fluid. The cysts hang in bunches 
and are connected with each other by delicate fibrous bands. The entire 
mass does not usually reach a size larger than the fist. 

Dermoid cysts are not altogether infrequent in the ovary. These tu- 
mors have thick walls, are dark-colored, are filled with a dark fluid in 
which are found particles of hair, teeth, bone, etc. They may be mul- 
tilocular, or they may contain but one cyst. 

Hanging from the fimbriated extremity of the Fallopian tube, or just 
beneath it, is also found a small, thin-walled cyst, with clear contents, 
called by some the ‘hydatid of Morgagni.” If examined carefully 
while it is floated in clear water, it will be seen to be a continuation of 
the horizontal tubes of the parovarium. 

Cyst of the Broad Ligament.—There is also met with a cyst of con- 
siderable size, with perfectly clear contents and very thin walls, which is 
sometimes pedunculated, but generally with a broad attachment located 
either upon the broad ligament or the uterus. <A small cyst of a simi- 
lar nature may spring from the covering of the Fallopian tube and be 
pedunculated, or arise just beneath the Fallopian fimbrie, and be either 
sessile or pedunculated. 

Solid Tumors.—F ibro-myomata appear as smooth, firm bodies. They 
do not, as a rule, contract adhesions with neighboring structures. 

Sarcomata have about the same clinical appearance, except when very 
vascular, in which state they are softer and more elastic than are fibro- 
myomata. Carcinomata of the ovary are very nodular, and when large 
they may contain one or more cavities in their interiors. Secondary 
deposits in other viscera are found with these tumors. The symptoms 
of all solid tumors are so obscure that the exact character of any of these 
neoplasms can scarcely be determined, excepting by microscopic exami- 
nation. | 

Symptoms.—Tumors of the ovary are usually first noticed upon one 
side of the pelvis. The ordinary cyst-adenoma is not painful until it is 
so large that it presses upon the pelvic and abdominal viscera. If inflam- 
mation supervenes from any cause, pain is a prominent symptom. Amen- 
orrheea is the rule, although in a certain proportion of cases men- 
struation is normal. Menorrhagia is rare. If left without interference, 
pressure upon and displacement of the neighboring viscera is the rule, 
and, if peritonitis does not ensue, death ultimately results from asthenia. 
Not infrequently adhesions are formed between the bladder and the neo- 
plasm to such an extent that, as the tumor grows, the bladder is dragged 
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upward to the neighborhood of the umbilicus. In large tumors, dysp- 
naa, edema of the lower extremities, enlargement of the superficial 
abdominal veins, and nephritis occur as a result of pressure. 

Upon examination, it is usually easy to detect the presence of the 
tumor. The uterus lies in front of the cyst, or is displaced laterally if 
the tumor be large enough to crowd it out of its normal position. The 
uterus is not increased in size, and is movable independently of the 
neoplasm. The latter is an important feature in differentiation, and 
may be best determined with the aid of the elevator carried into the 
uterus. When the cyst is large, the uterus is dragged high up and fixed 
against the symphysis pubis. The bladder may lie over the front of the 
tumor as high as the umbilicus. But when the tumor is so large as to 
have completely risen out of the pelvis, the bladder reaches, even when 
not adherent to the cyst, a point somewhat above the suprapubic notch. 
The enlargement of the cyst gives to the abdomen a rotundity not seen 
with distention from ascites alone. Ascites commonly coexists with 
large cysts. If not large and non-adherent, the tumor can be raised out 
of the pelvis without the uterus. It may also be depressed in the pelvis. 
When the secondary cysts are large and project from the surface of the 
main cyst, they may be quite readily distinguished. If one hand is 
laid flat upon one side of the mass and the other side is given a sharp 
tap with the fingers, the fluid character of the contents of the neoplasm 
may be easily appreciated. When the walls of the tumor are very thick 
and the distention marked, fluctuation may not be felt. 

In solid ovarian neoplasms pain is apt to be present early in the 
history of the growth, and the general health of the patient may show 
signs of deterioration before there is any marked increase in the size of 
the tumor. This is especially true of malignant new formations. 

Fibro-myoma of the ovary is so often associated with similar changes 
in the uterus that the slight menorrhagia which occasionally accompanies 
these cases may reasonably be ascribed to uterine hyperplasia. Upon 
abdominal palpation, with vaginal exploration, a hard and usually mov- 
able tumor may be appreciated. At times it is attached to the surround- 
ing structures to such an extent that mobility is absent. The uterus is 
not enlarged, is often displaced backward, and is generally freely mova- 
ble with small tumors. When malignant, the tumors are of rapid growth. 
Ovarian fibro-myoma grows slowly, gives little pain, never immediately 
influences the general health ; is generally smooth, or with but a few 
nodules ; not very sensitive, and is usually freely movable independently 
of the uterus. Dermoid tumors may appear clinically as cystic or solid, 
according as their fluid or solid contents predominate. Adenocystomata, 
and dermoid cysts are occasionally met with in young children. 
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THE REMOVAL OF TUMORS OF THE OVARY AND FALLOPIAN TuBE. 


The removal of a tumor of the ovary, broad ligament, or Fallopian 
tube, cystic or solid, is performed as follows: 

Preparation of the Patient and Operation.—The rule already given 
for the preparation of the patient should be carried out. It is im- 
portant in all these major operations that the legs, arms, and chest 
of the patient be carefully wrapped in warm flannels, and protected 
from loss of heat consequent upon prolonged exposure. The patient 
should lie on a table with the legs extended, or, as many operators 
prefer, with the sacrum down near the edge of the table and the feet 
resting on a chair, with the thighs abducted and held by an assistant. 
The modified Trendelenburg posture will be found most convenient to 
the operator. The incision should be in the median line, about three 
inches in length, and should commence about five inches above the os 
pubis. 

The recti muscles should be separated and all bleeding arrested by 
catgut ligatures before the peritoneum is opened. When the parietal 
layer of the peritonzeum is reached, catch a small point of this mem- 
brane with a tenaculum or forceps, grasp this point between the thumb 
and finger, to make sure that no omentum or intestine is picked up, and 
make a small incision with the scissors. Through this opening intro- 
duce the broad-grooved director, and further divide the peritoneum. 
Two fingers should now be carried into the abdomen, and a careful ex- 
ploration made. A blunt, round instrument (a No. 20 United States 
urethral sound will suffice) carried in and swept over the tumor will dem- 
onstrate the presence of any adhesions between it and the anterior wall 
of the abdomen. If the tumor is free, drag it up to the incision; and, 
if it is cystic, hold it so that with the aid of sponges placed around the 
margins of the incision none of the fluid can escape into the peritoneal 
cavity. Introduce the large trocar and evacuate the fluid contents. As 
the sac is being emptied, drag it farther out of the incision, and, when 
all the fluid escapes, free the tumor of all adhesions to the intestines or 
other structures. All large adhesions may be tied with the double cat- 
gut ligature, and cut between, while small adhe- 
sions, or those so situated that the ligature is im- 

possible, should be torn through. Great care is 
ere ehh the eee. required in separating the sac from the wall of 

a double ligature should be the intestine. As soon as the pedicle is freed, 

pedicle. the sac should be grasped with a long-jawed 

pedicle forceps (Spencer Wells’s sac forceps) and 
cut away. The pedicle should be transfixed near its middle with an 
aneurism needle armed with a large double silk ligature and the two 
threads drawn through. In tying the threads on either side of the pedi- 
cle cross them, as shown in Fig. 822, and tie firmly. If the pedicle does 
not bleed, the ligatures should be cut short. The ovary of the opposite 
side should be examined. The cavity of the peritonzeum should be 
carefully mopped out with gauze, and the wound closed as directed in 
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laparotomy for intestinal obstruction. If a solid tumor is encountered, 
and when a cystic tumor has such thickened walls that it can not be 
readily brought out at the wound, the incision may be enlarged. It is, 
however, advisable to keep the abdominal wound as small as possible 
when the small size of the opening does not interfere with the safe 
manipulation within the abdomen. Dermoid cysts are usually so solid 
that they are removed without an effort at tapping. 

A cyst of the broad ligament requires to be stripped out of the cap- 
sule, and hemorrhage arrested by packing, and the abdominal wound 
closed. 

Deformities and Malpositions of the Uterus.—Anteflexion.—Patho- 
logical anteflexion of the uterus occurs in a large proportion of nulli- 
para after the twenty-fifth year of life. The uterus is usually high in 
the pelvis, the body bent sharply forward upon the cervix, the latter 
occupying a nearly normal relation to the axis of the vagina. Upon 
introducing the sound, it will usually meet with resistance at the inter- 
nal os, requiring manipulation or a sharp curve of the instrument in 
order to pass. The menstrual flow is apt to be interfered with in vary- 
ing degree in these cases, especially in the early part of the period. In- 
ermittent cramps occur, but when the flow is well established the pain 
diminishes. A mild form of leucorrhcea and endometritis‘is apt to be 
present. Cure of the endometritis and of the stenosis can be effected by 
curettage after incision or forcible dilatation. In a certain proportion 
of cases dilatation without incision will effect a cure. This may be 
accomplished by introducing under careful asepsis the ordinary curved 
male urethral sound, at intervals of two or three days for two weeks 
before the expected flow, or the cervical dilator may be employed. This 
can usually be done without an anesthetic. 

Retroflexrion and Retroversion.—These positions of the uterus may 
be congenital or acquired. Retroflexion is usually congenital, and con- 
genital retroversion has also been met with. Congenital retroflexion is 
practically incurable by any operative procedure, and it is advisable to 
attempt to relieve by curettage the condition of endometritis which usu- 
ally prevails. In these cases distention due to fecundation may often 
accomplish much for the relief of the deformity. The acquired back- 
ward displacements of the uterus may be considered in two classes, 
movable and fixed. When movable, the uterus is usually low down, 
either bent or turned backward. The body and cervix are usually en- 
larged. Asa rule, there is a profuse leucorrheeal discharge. The chief 
causes of this condition are subinvolution and sepsis. The diagnosis 
may be made by the introduction of one or two fingers into the vagina 
and abdominal palpation. It is best not to introduce a sound if this can 
be avoided. Digital exploration through the rectum will often locate 
the body of the uterus turned back upon this part of the intestine. 


’ When seen in the first few weeks after parturition, palliative measures, 


such as reposition of the organ and sustaining it in its normal position 

by vaginal tampons soaked in glycerin, or by wearing a suitable pes- 

sary, may effect a cure, and a radical operation be thus avoided. When 
’ 
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a pessary is employed, it should be steadily worn except for two days 
each week, when the vaginal tampon is substituted. 

When backward displacement has occurred as a result of subinyo- 
lution, and six months have elapsed since parturition, more radical meas- 
ures must be instituted. The condition of endometritis must be relieved 
by curettage, and any degeneration of the cervix or laceration treated 
as the indications demand. Laceration of the perineum should be at- 
tended to, and any rectocele or cystocele corrected. In replacing the 
uterus, general narcosis is usually required. The patient should be 
placed upon the back in the lithotomy position, two fingers are intro- 
duced into the vagina and passed behind the cervix, and then forward 
toward the symphysis pubis with firm pressure. In thin patients, the 
hand on the abdomen can aid in the reposition by crowding the fingers 
down hard, following the curve of the sacrum. At the same time the 
fingers in the vagina are pushed behind the top of the uterus, which is 
lifted up toward the symphysis. It is kept in this position by the hand 
on the abdomen, while the fingers in the vagina are now brought anterior 
to the cervix and the neck and body of the uterus pushed up toward the 
promontory of the sacrum. The tampons should be introduced while the 
cervix is held in position by the pressure of the two fingers in the vagina. 
A pessary may be substituted if this be deemed expedient. 

Replacement of the uterus by means of the repositor may at times 
be done, and when employed careful antiseptic precautions should be 
taken. Certain cases of extreme backward displacement of the uterus 
may be relieved by the operation of Alexander. This consists of an in- 
cision which exposes the external abdominal ring, between the pillars of 
which and through the inguinal canal the round ligament makes its 
escape. By careful dissection this ligament is found and traction made 
upon the free end until the uterus is drawn well up toward the anterior 
abdominal wall. The round ligament is then stitched into the pillars 
of the ring in this new position, and the same procedure repeated on 
the other side. 

A still more radical operation which will secure fixation of the uterus in 
this position, should Alexander’s operation fail, is by laparotomy through 
the linea alba halfway between the symphysis pubis and the umbilicus. 
In the Trendelenburg position, and through a small incision, two fingers 
are introduced and the fundus of the uterus brought up to the incision, 
where it is stitched by sterile silk sutures. The wound in the perito- 
num is then closed with catgut, and the muscles brought together by 
separate sutures of the same material. When adhesions exist and the 
uterus is partly or wholly immovable, it is necessary to break these up 
by the finger through the incision in the linea alba. 

Freund’s operation for prolapse of the uterus is done as follows: 
For one or two weeks before the operation the prolapsed portion should 
be kept well up within the vagina by the use of the vaginal tamponade, 
rest in bed, and wearing a T-bandage. Just in front of the cervix, and 
at the side of the vagina, a small piece of vaginal mucous membrane is 
removed. <A slightly curved needle, armed with Chinese twisted silk 
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with which to pull the silver wire through, is made to sweep entirely 
around the circumference of the vagina at the level of the incision 
through the mucous membrane. Of course, this requires the needle to 
come out and be reintroduced at two or three separate points, care being 
taken to introduce it through the same hole through which it made its 
exit. Having encircled the vagina, the needle is brought out at the first 
point of entrance, and, half an inch lower down, near the vulva, the same 
procedure is repeated, and so on until the vulvar orifice is reached. The 
threads are now armed with No. 24 silver wire, and, beginning with the 
deepest one, are drawn underneath the vaginal mucous membrane. The 
cervix is pushed high up with a blunt instrument, and the upper sutures 
tightened by twisting, so that the tip of the finger can just be inserted 
within its loop. It is now cut short, the twisted portion bent down and 
tucked under the edge of the little cut in the wall of the vagina. The 
entire suture is now buried. The same procedure is gone through with 
the other sutures, usually about four. The second suture is not drawn 
as tight as the first, nor the third as tight as the second, and so on, since 
the tension increases as the vulva is reached. A strip of iodoform gauze 
is now inserted into the vagina as high up as the cervix. The patient 
should remain in bed for from six to eight days. Careful asepsis is 
essential. The ends of the wire become covered with granulation tis- 
sue, and the sutures remain permanently in place. The operation is not 
intended for women who have not reached the menopause. 
Curettage.—In partial or complete amputation of the cervix, espe- 
cially when cystic degeneration has taken place, the success of the opera- 
tion will depend upon careful asepsis of the uterus, which, in the majority 
of cases, is also the seat of an infectious inflammation—endometritis. 
This can be obtained only by curettage. This operation, as performed for 
sterility, purulent endometritis, as a palliative measure in carcinoma, or 
for the arrest of hzemorrhage, is done as follows: The uterus is pulled 
down with the double volsella and the direction of the cervical canal deter- 
mined by the sound. In the case of a narrow cervix, it should be in- 
cised on both sides by introducing a curved, probe-pointed bistoury. 
The dilator is next introduced and the cervix gradually and intermit- 
tently stretched. In the nulliparous uterus, a dilatation of half an 
inch will be sufficient. In multipara, a larger opening, being readily se- 
cured, is desirable. The uterus is now irrigated with sterilized one-per- 
cent salt solution or a 1-to-3,000 permanganate-of-potash solution. A 
curette is introduced and carried back to the fundus and withdrawn 
in the axis of the uterus, making moderate pressure, but not suffi- 
cient if a sharp curette is employed to penetrate into the muscular 
substance. Repeating this manoeuvre so as to cover the entire cavity, 
the whole endometrium is scraped off. Particular attention should be 
paid to the deep angles where the Fallopian tubes enter, and, in order to 
reach these, a smaller curette is sometimes required. The furrow across 
the fundus uteri is scraped by carrying the curette transversely from one 
tubal orifice to the other. The curettage should not be so forcibly applied 
to the cervical canal as to destroy the mucous membrane, which, unlike that 
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of the uterus, is not reproduced. The cavity of the uterus should be 
thoroughly dried or mopped with small tampons of iodoform gauze on for- 
ceps, after which it is packed full of gauze, using by preference a single 
long ribbon. A small uterus will hold about one yard of gauze one inch 
wide. In the after-treatment, if the patient can empty the bladder every 
six hours she should be permitted to do so ; otherwise the catheter should 
be used. In non-septic cases, the gauze should be allowed to remain five 
days. In pus cases, it should be removed in three days. If the uterus 
does not measure more than four inches in depth, it need not be packed 
a second time, but in organs of greater depth than this a second, and often 
a third packing may be necessary. When the packing is removed, if the 
uterus is practically dry, irrigation is not necessary. The patient may be 
allowed out of bed on the six or seventh day. The vagina should be 
carefully packed with iodoform gauze, changing the packing about every 
two days for three or four weeks after this operation in order to prevent 
infection. 

Exploratory Operation through the Vagina, Utero-vaginal Asepsis. 
—For purposes of exploration in cases of doubtful diagnosis of lesions 
of the pelvic viscera, especially of the genito-urinary apparatus, the 
method advised by Prof. W. R. Pryor, of New York, will be found of 
inestimable value. It is not only commendable for its safety and sim- 
plicity, but is especially useful from the fact that it enables the surgeon 
to operate upon a fair proportion of cases for whatever lesion may be 
developed by the exploration. 

It demands, first, careful asepsis of the uterus, vagina, and external 
genitals. 

Utero-vaginal Asepsis.—At least two days before the operation the 
vagina should be thoroughly washed out with a 1-to-3,000 solution of 
mercuric chloride, using sponges on holders or gauze mops. The excess 
of solution should be removed, and the vagina packed with sterile gauze 
moistened in a1-to-5,000 mercuric solution, sufficient pressure being used 
to obliterate all the folds of the vaginal mucous membrane. After the 
patient is anzesthetized the external genitals should be thoroughly 
shaved, scrubbed with a stiff brush and soap and water, and dashed 
over with ether. The gauze packing is now removed from the vagina 
and the uterus curetted, irrigated with boiled one-per-cent salt solution 
cooled down to 110° F., and the cavity of the uterus carefully mopped 
out with sterile or iodoform gauze, in order to remove any shreds of the 
lining membrane which may have remained. A little plug of iodoform 
gauze is inserted into the cervix. The vagina should now be finally 
cleansed with 1-to-5,000 bichloride solution, using a long, soft, jeweler’s 
brush to reach all the recesses of the vagina, the cavity of which should 
finally be thoroughly dried with sterile gauze. The double volsella is 
now fastened into both lips of the cervix, and by a slight upward and 
downward movement the posterior cervico-vaginal junction is clearly 
seen as a crescentic fold, which appears just behind the cervix. This 
fold is caught up with long, mouse-tooth forceps, and the mucous mem- 
brane cut through with the scissors at y in Fig. 823. This incision is 


'  UTERO-VAGINAL ASEPSIS. 883 


extended laterally half an inch on either side of the median line z, z, cut- 
ting through the mucous membrane only, and not entering the perito- 
neal cavity with the scissors. Making firm downward traction upon the 
volsella, the operator pushes his finger into the cwl-de-saz as high as the 
internal os. If the finger has 
not already perforated the 
peritoneum, the cavity is 
wiped dry and this mem- é 
brane picked up with forceps fu} ‘Oy 
and cut through. Through i, 
this opéning the index finger 
or two fingers may be in- ¥ 
serted, and a careful digital Fig. 823, 
exploration and examination 
of the pelvic contents made. Should more than this be required, inspec- 
tion may be made by tearing the vaginal mucous membrane and perito- 
neum out to the points A.A. Should the tissues resist the tearing, the 
scissors or scalpel may be used to increase the opening laterally. The 
medium blade of the long Péan retractor is introduced into the pelvic 
cavity, the forceps on the posterior flap are removed, and the cervix 
freed from the traction forceps. The Péan-Pryor trowel is now inserted 
into the pelvis and the uterus forced up behind the symphysis (Fig. 824). 
Into this opening a gauze pad, to which a string is attached, is intro- 
duced to hold the intes- 
tines up and to absorb 
any blood that may es- 
cape. The patient, still 
on the back, with legs 
bent on the trunk, is 
now thrown into Tren- 
delenburg’s posture. 
By gentle manipulation 
with small, gauze pads 
held on Hunter’s for- 
ceps, the intestines and 
omentum are made to 
enter the abdominal 
cavity. If these are 
held down by adhe- 
sions they should be 
carefully freed. If a 
pus cavity is found 
Fig. 824. while these adhesions 
are being broken up, 
the patient should not be placed in the extreme Trendelenburg posture, 
for fear that infectious material will gravitate into and infect the general 
peritoneum. If pus is found, it should be carefully evacuated and all 
moisture absorbed, and everything made as aseptic as possible. The 
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contents of the abdominal cavity should be thoroughly walled off from 
the pelvis by a series of gauze pads or mats, to which strings are at- 
tached, and it is well to keep a careful count of the number used, so 
that all may be accounted for when the operation is completed. 

In cases of hydrosalpinx, cysts of the broad ligament, fibroid 
changes of the ovary, or any enlargement with inflammation of the tube, 
this exploration is of great value. The ovaries may be easily drawn 
through this opening, examined, and removed when diseased. Ovarian 
cysts can be punctured and evacuated, and the same may be said of 
hematoma. Adhesions can be broken up and an accurate diagnosis 
made. ; 

The operative field is thoroughly dried with mops, the pads removed, 
and a loose plug of iodoform gauze inserted just within the edges of 
the wound in the vagina. The cavity of the pelvis is in no sense packed 
with gauze, but the plug should be sufficient to fill the opening and pre- 
vent any possible protrusion of the intestines. The uterus should be 
again thoroughly swabbed out and snugly filled with a single ribbon of 
iodoform gauze. It is now pushed back into position and the vagina 
filled with the same material. A self-retaining catheter is inserted into 
the bladder and the sphincter ani dilated in order to give complete rest 
to the parts involved. It is best not to give any morphine, and the 
bowels should be moved in twenty-four hours by calomel triturates or 
salines, and the patient kept on a light diet for four or five days. In 
forty-eight hours the bladder should be irrigated with a boric-acid solu- 
tion (five grains to the ounce), or a 1-to-3,000 permanganate solution, and 
the catheter removed. On the third day the patient is put in Sims’s posi- 
tion and the vaginal and uterine packing removed without irrigation. 
The uterus is not repacked, but the vagina is again filled with iodoform 
gauze. In from seven to ten days the plug in the vaginal rent may be 
removed. This may be done without general narcosis, but if the patient 
is very nervous an anesthetic should be given. The cervix and uterus 
should be held in proper position as the plug is withdrawn, so as not 
to break up adhesions, and the vagina is again filled with iodoform 
gauze. The patient should remain in bed for two or three weeks, prefer- 
ably the longer term. 


CHAPTER XXX. 
DEFORMITIES. 


DEFORMITIES OF THE SPINAL COLUMN. 


Any noticeable deviation from the normal curvatures of the vertebral 
column constitutes a deformity. They are congenital and acquired, tem- 
porary or permanent. They are divisible into two great classes, namely, 
those due to lesions of the column (bones or cartilages), and those due 
to lesions of the soft tissues (muscles and ligaments). To the former 
belong dislocations, fractures, destructive ostitis, and spina bifida ; to the 
latter, muscular torticollis, lateral or rotary-lateral curvature (scoliosis), 
stoop-shoulder (cyphosis), curvature from pleuritic adhesions, collapse 
of the lung, contractions of cicatrices following burns, scalds, phleg- 
mon, ete. 

Lateral and Rotary-lateral Curvature.—Simple lateral curvature of 
the spine—that is, a bowing to one side without rotation of the vertebree 
—is extremely rare. It may occur in any portion of the column toa 
slight extent, although rotation is very apt to take place with the curva- 
ture. It is more often observed in the cer- 
vical region than elsewhere, and is known as 
torticollis, or ‘‘ wry-neck.” 

The causes of wry-neck are—1, loss of 
parallelism, or balance of power between op- 
posing muscles, and 2, cicatricial conditions. 

Muscular torticollis is by far the most 
frequent form, and, in common with all de- 
formities resulting from lesions of the mus- 
cles, the right side is usually affected. The 
right sterno-mastoideus muscle is the prin- 
cipal seat of tonic spasm, or there is partial | 
“a pepicte 1 a at the: Samoa Bt Fie. 825.—Muscular torticollis. 
the left side, causing this organ to stand out (ites Base) 
in relief ; the right ear is drawn down toward 
‘the clavicle of that side, while the chin points well to the left (Fig. 825). 
The trapezius not unfrequently is contracted with the mastoid muscle. 
The splenius, scaleni, platysma myoides, or levator-anguli scapule, are 
less frequently involved. Loss of equilibrium between the muscles of 
the two sides occurs chiefly in chlorotic patients in whom the normal 


muscular tone is greatly diminished, rendering the organ of the left (or 
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non-preferred) side unable to resist the more developed muscles of the 
right half of the body. In other cases the lesion may be situated in the 
central nervous ganglia, or in the track of the nerve. 

Inflammation of the muscular substance (myositis), or of the tendons 
or sheaths of the muscles, is an occasional cause of wry-neck. Any in- 
flammatory process may lead to shortening of the muscles, and to con- 
tractions in the fasciz and connective tissues of the neck. Muscular 
torticollis is met with most frequently in the young, may exist at birth, 
is seen in females oftener than males, and in this class of cases is apt 
to occur about the age of puberty. In some instances, in addition to 
the tonic spasm of the muscles involved, a clonic or irregular convulsive 
movement occurs. 

Diagnosis.—The recognition of torticollis is usually free from diffi- 
culty. The elimination of caries, dislocation, fracture, and wry-neck 
caused by cicatricial contractions, is determined from the history of the 
case and by inspection and manipulation. 

When one sterno-mastoid muscle is contracted, the chin is pointed 
to the opposite side, and the occiput made to approximate the clavicle 
of the side corresponding to the contracted muscle. The splenius capitis 
draws the mastoid process downward and backward toward the spine of 
the seventh cervical vertebra. 

The prognosis in muscular torticollis is usually favorable—less so in 
clonic than in tonic muscular spasm. In wry-neck due to contractions 
of the fascize, tendons, etc., the deformity is with difficulty relieved. 

Treatment.—Chlorosis, or any dyscrasia, should be treated by tonics 
and internal medication, by properly selected diet and out-of-door life. 
The development of the muscles of the left (or weaker) side is essential. 
Kneading, massage, and electricity will be found useful adjuvants. Me- 
chanical appliances should be used in overcoming the contractions in the 
offending muscles. Artificial muscles, composed of elastic bands or rub- 
ber tubing, more nearly fulfill the indications. The origin and insertion 
should correspond to that of the normal muscle. <A thoracic belt or 
jacket of plaster of Paris, leather, or silicate of soda, properly adjusted, 
will serve for the points of fixation of the lower end of the elastic material. . 
The upper insertion near the occiput is best secured by a stall carried 
around the head above the ears and across the forehead. In order to pre- 
vent it from slipping, the portion which rests upon the skin of the forehead 
should be made of strong adhesive plaster (as advised by Prof. Sayre). 
The tension on the rubber muscle may be increased from day to day, if 
necessary. If this method does not succeed, the apparatus (Fig. 826) 
should be tried. The mechanism is well shown in the accompanying cut, 
the correction of the deformity being effected by means of a series of 
joints situated at the back of the neck, which are worked by a key, and 
can be fixed at any angle of flexion and rotation. 

The operative procedures include stretching or division of the muscle 
or muscles affected, tenotomy, neurectomy, division of the fascia, and 
the free dissection of cicatricial tissue. Of these operations, tenotomy 
of the sterno-mastoideus is most frequently demanded. A puncture is 
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made a little to the outer side of the eclavicular tendon of this muscle, 
and a long, probe-pointed tenotome slid flatwise (the cutting edge down- 
ward) upon the outer anterior surface of the clavicle. As soon as the 
point of the instrument has passed between the clavicular and sternal 
origins, the edge is turned outward, making the muscle tense, and the 
tendon.is divided subcutaneously. The 
sternal origin is divided by an additional 
puncture. After tenotomy the prothetic 
apparatus should be employed until re- 
covery is complete. In dividing the 
body of this muscle, or the trapezius, 
_ splenius, or levator-anguli scapule, the 
open method should be followed. 

Violent and sudden stretching of the 
muscles, with or without anesthesia, is 
not advisable. Exsection of that por- 
tion of the spinal accessory nerve which 
is supplied to the sterno-mastoid and 
trapezius muscles is occasionally per- 
formed in order to paralyze the perma- 
nently contracted muscles. It is prefer- 
able to a simple division or to stretching 
of the nerve, for the reason that a divided 
nerve may reunite, and, after stretching, 
the function of the nerve is only tem- 
porarily impaired. 

In order to es ee this peEes make Fie, 826.—Apparatus for the correction of 
an incision about four inches in length, muscular torticollis. 
following the posterior border of the 
sterno-mastoideus muscle, and commencing on a level with a point half- 
way between the lobule of the ear and the angle of the jaw. The fibers 
of the muscle should be sought, and, recognizing these, the posterior 
edge is exposed. By keeping the wound dry, and working close to the 
under surface of the muscle, the vessels will be avoided and the nerve 
will be seen running obliquely downward and outward, and passing into 
the muscle. One or two superficial nerves are sometimes seen radiating 
from the cervical plexus. From one half to one inch of the nerve 
should be excised. After this operation, mechanical treatment should 
be instituted for a short time. 

In torticollis due to cicatrices, simple aecion of the contracting tis- 
sue affords only temporary benefit. The only legitimate method is to 
dissect out the offending tissue, slide sound skin over the wound thus 
made, and use mechanical treatment until the deformity is overcome. 

Deformities due to dislocations and fractures of the cervical verte- 
bre have been considered, and those resulting from caries of this portion 
of the spine will be given hereafter. 

Lateral and Rotary-lateral Curvature of the Dorso-lumbar Spine.— 
Simple lateral curvature of the dorso-lumbar spine is exceedingly rare. 
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It is complicated in almost all cases by rotation of the vertebra upon 
each other, and in deformity here from muscular causes, the rotation 
precedes the lateral curvature. 

Lateral curvature is usually caused by an inequality in the length of 
the lower extremities. Fig. 827 was taken from a boy in whom the right 
extremity was one and a half inch shorter than the left. With both 
soles on the same plane, marked lateral curvature (convexity to the right) 


= =(e 
Fig. 827. Fig. 828. 


ery from lumbo-sacral spondylitis. 


was observed. By placing the foot of the short side upon a book of the 
required thickness, the deformity disappeared (Fig. 828). 

Inequality in the length of the lower extremities is not uncommon, 
even in individuals who have not suffered from injury or disease. A dif- 
ference of as much as one inch has been noted, while from one half to 
one fourth inch is quite common. 

Cicatricial contractions on one side of the chest or abdomen, as after 
extensive burns or in chronic pleuritic adhesions with collapse of the 
lung, also produce this deformity. The treatment will be considered 
with that of rotary-lateral curvature. 

Rotary-lateral Curvature.—Rotation of the bodies of the vertebre 
upon each other, and upon the sacrum and subsequent or simultaneous 
lateral curvature, is one of the most difficult deformities to correct. The 
chief cause is loss of the normal equilibrium of the muscles of the two 
sides of the trunk. The tendency to deformity is increased by the habit 
of sitting sidewise at the table or desk, with one shoulder drooping 
while the other is elevated, or in the twisted and unnatural position which 
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females on horseback assume. A large majority of those affected are 
chlorotic girls, between thirteen and eighteen years of age, although 
this deformity is occasionally met with in muscular and healthy porters 
or laborers who habitually carry heavy weights upon one shoulder. The 
rotation most frequently commences in the lumbar region. The spines 
are pointed to the right, while the anterior aspect of the bodies of the 
vertebrae are made to look toward the left. The convexity of the curve 
is to the left, the right shoulder is prominent, the apex tilted outward, 
the angles of the ribs on this side project abnormally, and there is a fold- 
ing in or wrinkling of the skin between the iliac crest and the thorax 
(Fig. 830). 

The chief agent in this distortion is believed to be the latissimus-dorsi 
muscle. Acting upon the tips of the long spines of the lumbar vertebree 
from its insertion in the humerus (and indirectly through the pectoralis 
major, from the clavicle and sternum), the spines are twisted to the right, 
causing the rotation of the bodies to the left ; 
the shoulder blade is tilted outward, and the 
ribs are bent under the contraction of this long 
and comparatively powerful muscle. 

In some instances the abdominal muscles take 
part in the unilateral contraction, while in others 
the deformity commences with the rotation of 
the dorsal vertebree by the action of the serratus-. 
magnus, rhomboidei, and deep short muscles of 
the back. No matter where the primary curve 
takes place, a second or compensatory curve fol- 
lows in all chronic cases. 

The diagnosis of rotary-lateral curvature will 
depend upon the prominence of the shoulder 
blade, bulging of the ribs, and the approxima- 
tion of the crest of the ilium and thorax of the 
right (or affected) side. Caries of the spine may 
be eliminated by the absence of abnormal tem-- & 
perature, freedom from pain when direct pres- 
sure is made from the head along the vertebral 
column, and absence of symptoms of compres- 
sion of the cord or nerves in the intervertebral *F ee ea tear tae ae 
notches. Psoas abscess is present in a certain age. 
proportion of cases of ostitis of the vertebree. 

In simple lateral curvature the ribs are not projected, as when rota- 
tion occurs, nor is the tip of the shoulder blade so prominent. 

The prognosis varies with the character of the lesion. In recent 
lateral curvature, due to inequality of length in the extremities, it is 
favorable. In rotary-lateral curvature, within the first few months of 
the lesion, a cure may be effected. In old cases, while the deformity 
may be arrested, it is difficult and often impossible to restore the normal 
contour of the spine and ribs. 

Treatment.—When the lesion is due to loss of equilibrium in the 
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muscles of the two sides, especial attention should be directed to the 
development of the organs of the weaker side, and at times it is necessary 
to impair the nutrition of the muscles of the stronger half of the trunk. 
When the deformity is on the right side, the muscles of the left arm 
and side should be ex- 
ercised by the use of 
the dumb-bells, elastic 
strap, swing, or hori- 
zontal bar. It is often 
advisable to place the 
right arm and hand in 
| : . . a sling, to prevent the 
Bh, “ae | \. \ \ & further development of 

a ~ these muscles. Mas- 
sage or kneading, con- 
fined to the left half of 


: the body, and the gal- 
Poo Dain ving, ins og 9 ceacame, cae" rege vanio current tothe 
Reeves.) same region two or 
three times a week will 
be advisable. Tonics, judicious feeding, and out-of-door life are essen- 
tial features of treatment. The patient should be directed to sit squarely 
upon the buttocks, and not to droop or loll to one side. In reclining, 
the body should be placed in such a position that the offending muscles 
are put upon the stretch (Fig. 831). The deformity is temporarily over- 
come by the employment of Wolff’s cradle (Fig. 832). The belt passes 
over the projecting ribs and shoulder blade, thus bringing the weight of 
the trunk upon these 
parts, while gravity 
aids in overcoming the 
curvature in the lum- 
bar region. 

In a certain propor- 
tion of cases, mechan- 
ical support of the 
thorax is indicated, es- 
pecially in those cases 
where from muscular 


weakness it is alfiost ~ “““"ee™™ | 
P ° Fig. 832.—Wolft’s suspensory cradle. Patient in position when the 
impossible to hold the contraction is on the right side (with the right shoulder blade and 
spine erect. For this ribs projecting). (After Reeves.) 


purpose the plaster-of- 

Paris jacket or the perforated corset may be used. The latter (Figs. 
833, 834) I have found very satisfactory. It is to be commended, for the 
reason that it can be readily removed at night, and is more cleanly than 
a permanent plaster jacket. When the gypsum is applied it should be 
split down the front, taken off and fixed for lacing so that it may be re- 
moved when necessary. 
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This perforated corset is made as follows: A plaster-of-Paris jacket 
is applied as hereafter directed, and as soon as this hardens (in from ten 
to thirty minutes) it is split down the median line in front, removed 
from the body, and the cut edges placed and held in apposition by a 
bandage carried around and over the entire jacket. This shell is to be 
used as a mold in which a cast of the deformed thorax is to be made. 
It is thoronghly greased on its inner surface, placed upon the floor, 
and filled with stiff plaster mortar. When this hardens, the shell is 
removed, leaving an exact cast of the thorax, upon which the corset is 
to be built. 

The materials needed are white glue, ordinary muslin rollers, flat 
spring steel about one eighth of an inch wide and very thin, and one 
yard of Canton flannel. Place the flannel 
with the soft plush next to the plaster, and 
stitch this tightly to the model, so that it is 
not wrinkled. It should be sewed only along 
the middle line in front. The glue should 
now be dissolved in 
warm water. Strips 
of bandage about two 
feet long and two in- 
ches in width are 
dipped in the glue 
and laid on the flan- 
nel which is around 
the model. As soon 
as a single thickness 
has been applied, 
strips of the steel 
wire, cut not quite 
as long as the corset, 
are placed one inch 
apart over its entire 
Binface, and held in "Cueto ates 
place by a string 
wound around as they are laid on. A long, dry roller is next carried 
around the model from above downward, and drawn so tight that the 
steel springs are made to conform exactly to the surface of the corset. 
Upon this two additional layers of the short strips of roller dipped in 
glue are laid. The corset should be left for several hours in the hot 
sun, or by a fire, until it is thoroughly dried. It is then split down 
the front, removed, and the edges bound with chamois skin. Hooks 
for lacing should be fastened along the edges in front. Perforations 
may be made between the springs with a wadding punch. This ap- 
paratus, when properly made, fits accurately about the body in the most 
favorable position for the correction of the deformity. It can be re- 
moved at night upon retiring and for bathing, changes of clothing, mas- 
sage, and electricity. It is lighter and cleaner than the plaster-of-Paris 
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jacket. When the necessary materials can not be had, the plaster jacket 
should be employed. ; 

Dr. Newton Shaffer, of New York, recommends the apparatus used 
by him in a large experience, and shown in the accompanying cuts. The 
pelvic band and straps support a perpendicular bar, which terminates in 
the axilla of the unaffected side, and from this bar the traction force is 
exerted. The perforated metal shield presses upon the angles of the dis- 
torted ribs (Fig. 836). 

Operative interference in muscular soot eee is rarely called for. In 
extreme cases, when the latissimus dorsi of one side is greatly shortened 


—7 
i 
} 
} 
| 
} 
' 


Fig. 835.—Scoliosis or rotary-lateral Fie. 836.—The same, with Shaffer's rotary- 
curvature. lateral-curvature apparatus applied. 


and increased in development, correction of the curvature may be expe- 
dited by the subcutaneous division of this muscle. 

When lateral or rotary-lateral curvature of the spine results from in- 
equality in the length of the lower extremities, the first indication in 
treatment is to elevate the shoe of the short side, and thus bring the 
plane of the iliac crests ata right angle to the axis of the vertebral 
column. If the deformity is not entirely corrected by this plan, the 
measures just detailed should be also employed. 

When the deformity is caused by superticial cicatricial contractions, 
their division is essential. In pleuritic adhesions, with collapse of the 
lung, the treatment given for rotary-lateral curvature due to muscular 
asymmetry should be adopted. 

Anterior and Posterior Curvature of the Spine.—Anterior curvature, 
or ‘‘stoop shoulder,” usually occurs in the dorso-cervical regions ; 0cca- ; 
sionally the entire column is involved. It may be caused by—1, partial 
or complete paralysis of the erector muscles of the back ; 2, tonie spasm 
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of the abdominal muscles; 3, from inadvertence, as in the habit of allow- 
ing the shoulders to droop forward, with or without the carrying of bur- 
dens; 4, cicatricial contractions in the anterior thoracic and abdominal 
regions ; 5, heredity. 

Complete paralysis of the muscles of the back is exceedingly rare. 
Unilateral paresis is not altogether uncommon. The most frequent con- 
dition is one of general impairment of 
muscular tone, the head and upper spine 
gravitating forward as the muscles yield, 
until the posterior ligaments are elon- 
gated and the anterior margins of the 
intervertebral disks narrowed by com- 
pression. The habit of carrying a heavy 
burden upon one shoulder is more likely 
to induce rotary-lateral curvature than 
cyphosis. The indications are to cor- 
rect the deformity by the use of braces, 
and to increase the tone of the muscles 
the nutrition of which is impaired. 

To meet the former, in mild cases a 
double elastic brace, such as is shown 
in Fig. 838, will be sufficient. Massage, 
electricity, tonics, and out-of-door life 
are also essential features of treatment. 

Posterior curvature of the spine, 
lordosis or ‘‘sway-back,” is far less fre- 


Fie. 837.—Shaffer’s apparatus for correcting 


quent than the condition just described. santas 

It occurs almost always in the lumbar 

region. In the later months of pregnancy it is a common condition, 
and is met with in individuals with unusual development of the stom- 


ach and abdominal viscera, or in 
cases of chronic abdominal tumor 
(fibroid, etc.). 

Spondylitis.— Destructive os- 
titis of the vertebree, commonly 
known as Pott’s disease, occurs 
usually between the third and fif- 
teenth year of life. In exceptional 
instances it is observed prior to 
three years of age, while not more 

Fie. 838.—Nyrop’s spring brace. (After Reeves.) than one fifth of all cases occur 

after the fifteenth year. It is 

therefore eminently a disease of the growing period, when rapid nutritive 
changes are taking place in the bones. 

While no portion of the spine is exempt, the disease is much more 
frequent in the dorsal vertebrae, which are involved in about two thirds 
of all cases. The lumbar and cervical portions of the column are about 
equally liable to destructive ostitis. Occipito-cervical disease is rare. 
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Ostitis in the lower cervical region is apt to involve the upper dorsal by 
extension, and the same is true of ostitis of the lower dorsal in their 
relation to the lumbar vertebrae. Lumbo-sacral disease is not altogether 
uncommon. Destructive ostitis of the spine is divided into occipito- 
cervical, cervical, cervico-dorsal, dorsal, dorso-lumbar, lumbar, and 
lumbo-sacral, according to the recognized location of the disease. 

Causes.—Tuberculous infection is the cause of Pott’s disease in a 
large majority of cases. The bacillus tuberculosis is especially liable to 
attack the cancellous tissues of the vertebrze, which bones, together with 
the sternum and ribs, are the last to take on the changes of adult life. 
In the pathology of ostitis it was shown that the medulla of these bones 
remains in the red or embryonic condition long after the marrow of 
other bones has undergone the adult or yellow change, and that con- 
sequently they are for a prolonged period liable to accidents consequent 
upon rapid nutritive changes, and especially to capillary rupture and 
extravasation. How much more liable to accident and infection are 
these structures when they are weakened in any way by general impair- 
ment of nutrition. Although a fall upon the feet or hands, or violent 
flexion of the spine, or a blow upon the sternum or ribs, or a penetrat- 
ing wound, may lead to destructive ostitis, yet destructive inflammation 
of these structures as a result of traumatism is comparatively rare. 
Carcinoma and sarcoma of the vertebral column is very infrequent. De- 
structive ostitis of one or more vertebre is occasionally caused by pres- 
sure from aortic aneurism. 

Clinically, destructive ostitis is met with in two forms—the dry and 
the suppurative. The latter variety is more common. In dry ostitis 
pyogenic infection does not occur, the bone cells undergo granular meta- 
morphosis, and, together with the inorganic salts of this tissue, are ab- 
sorbed. In these cases the breaking down of the bodies of the vertebrae, 
to the extent of marked deformity, may occur without recognized febrile 
movement. In the suppurative form, when mixed infection occurs, the 
destructive process is more rapid, and is accompanied by the formation 
of a variable quantity of embryonic tissue, the bone breaks down in 
bulk, and particles varying in size appear in the pus which results from 
the inflammatory process. The earliest pathological change in such cases 
is in the cancellous tissue of the body. In rarer instances the lesion 
commences as a synovitis in the costo-vertebral or interarticular joints, — 
whence the disease may invade the intervertebral disks and bodies. Pri- 
mary inflammation of the intervertebral fibro-cartilage is believed to be 
very rare. As the destructive process continues, the cancellous tissue 
of the body, and chiefly of the anterior portions of the column, breaks 
down (Fig. 839), causing abnormal curvature, with sharp projection of 
the spinous processes. The angular deformity is less apt to be present 
when the disease attacks the posterior portion of the body, where the 
superincumbent weight in great part falls upon the articular processes 
(Fig. 840). 

Symptoms.—The clinical history of Pott’s disease may be divided 
into two stages: The first stage includes all the phenomena which occur 
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up to the time when deformity is recognized ; the second stage embraces 
all the changes met with after deformity. The usual symptoms of the 
first stage are pain and muscular rigidity, with varying exacerbations of 
temperature. Pain may be elicited when the patient assumes the erect 
posture, by direct pressure upon the spines of the vertebree involved, 
and by concussion of the column transmitted from the head downward. 
When the bodies alone are involved (the usual condition) it may be léss- 
ened or made to disappear entirely by suspension of the patient from a 
portion of the column above the lesion ; by bending the spine backward, 


Fie. 839.—Destructive ostitis Fic. 840.—The same process Fic. 841.—Deformity result- 
of the anterior portion of in the posterior portion of ing from fracture of a 
the bodies of the vertebre. the a of the vertebre. vertebra. (After Noble 
(After Noble Smith.) (After Noble Smith.) Smith.) 


thus throwing the weight upon the healthy articular processes; or by 
laying the patient face downward across the surgeon’s lap, and making 
extension by separating the knees. 

Muscular rigidity is recognizable in a majority of instances, and in 
children may be observed as a symptom of pain, when the presence of 
pain is denied. Fixation of the dorsal muscles is evident in the stiff 
and unusual manner in which the back is held as the patient moves 
about, and in the awkward posture assumed while sitting down. If 
directed to bend the vertebral column, as in stooping to pick up some- 
thing from the floor, the movements are cautious and constrained, alto- 
gether lacking in the celerity and suppleness which are seen in flexion 
and extension of the vertebral column in health. In the earlier stages 
pain is dull and steady in character, and is usually local, being confined 
to the neighborhood of the part affected. 

Elevation of temperature may be present at amy stage of Pott’s dis- 
ease. It is, as a rule, the index of pyogenic infection with inflamma- 
tory and destructive processes. The thermometer may register from the 
normal as high as 101°-102° F., and only in exceptional instances as high 
as 104°. Ina fair proportion of cases in the early stages, and especially 
in the dry form of ostitis, no elevation of temperature can be detected. 

The second stage of the disease, that of deformity, may be present in 
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the course of a few weeks after the appearance of the first stage, or sey- 
eral months may elapse. All of the symptoms of the preceding stage 
are present in the second stage of Pott’s disease. If proper treatment 
has not been instituted, interference with the functions of the cord at 
and below the seat of lesion, or of the nerves which pass out between the 
diseased vertebree, is apt to occur, from displacement of the bones or as 
a result of inflammatory products pressing upon the spinal cord and 
nerves. Paralysis of motion and sensation, in a varying degree, occurs 
in a certain proportion of cases. 

When deformity occurs the convexity of the curve is posterior in 
about ninety-five per cent of all cases. The ‘‘ knuckle” may consist of a 
single spinous process (Fig. 839), or several spines may project, as in 
Fig. 841. 

The degree of deformity depends upon the location of the disease, 
its extent, and in part to general relaxation of the erector muscles. It 
is greater when the lower 
cervical and upper dorsal 
vertebra are involved (Fig. 
842). The formation of pus 
and the resulting abscess 
and sinuses belong chiefly 
to the last stage of ostitis 
of the spine. The abscess 
may travel along the psoas 
muscle, opening near the 
middle of the groin above 
or beneath Poupart’s liga- 
ment, the pus may escape 
through the inguinal canal, 
over the iliac crest, or 
through the sacro-sciatic 
notch ; or it may be arrest- 
ed at a higher point and 
escape recognition, unless 
careful examination is made 
under ether narcosis. 

Spinal abscess is usually 
single, occasionally double. 

! ig ‘ When occurring in the up- 

Fic. 842.—Caries of pe orate re fourth, and fifth per dorsal region it may be 

arrested by the diaphragm, 

or pass behind this into the sheath or fascia of the psoas muscle. 

Abscess in ostitis of the bodies almost always travels downward on one 

or the other side of the antero-lateral aspect of the spine. When the 

articular processes or laminze are involved, the pus may penetrate the 
dorsal muscles and point posteriorly. 

In occipito-cervical or upper cervical spondylitis, the pus collection 
often appears at the posterior wall of the pharynx (retropharyngeal 
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abscess). Interference with deglutition and phonation is not infrequent. 
The contents of an abscess resulting from destructive ostitis of the cer- 
vical vertebree may also descend along the deep fascia of the neck and 
pass into the thorax or the mediastinum. In this manner it occasionally 
finds its way into the pericardium. 

Amyloid changes of the viscera are among the late symptoms of 
chronic spondylitis. 

Diagnosis.—In general the recognition of the disease will depend 
upon a history in accordance with most of the symptoms just detailed. 
As to the portion of the column involved, the appreciation of localized 
pain by direct or indirect pressure is an indication of value. When the 
efferent nerves are involved by pressure from the products of inflamma- 
tion, certain disturbances in their course or distribution are of diagnostic 
importance. Spasm of the larynx, pharynx, diaphragm, pain down the 
arm, etc., naturally attract attention to the points of exit of the nerves 
supplying these parts. When tenderness in the region of the psoas mus- 
cles is evidenced by habitual indisposition to extend the thighs, lumbar 
ostitis may be suspected. When the gibbosity is recognized, a diagnosis 
is no longer doubtful. The early recognition of abscess in the abdominal 
region is possible only by palpation under profound narcosis. 

If the articular processes are diseased, bending of the spinal column 
backward will increase the pain. Placing the patient on the abdomen, 
with the head and lower extremities depressed, will diminish it. When 
the bodies and intervertebral disks are involved, bending the spine back- 
ward will relieve the pressure symptoms. 

Treatment.—In the mechanical treatment the indications are to se- 
cure fixation of the spinal column in the position of least discomfort to 
the patient. Judicious medication, good food, and pure air are the in- 
dications in the constitutional treatment. The character of the mechanism 
to be used will depend in good part upon the portion of the vertebral 
column involved. It is essential, in order that any apparatus may fully 
meet the indications, that not only shall the diseased bones and the 
healthy tissues be held practically immovable, but the superincumbent 
weight be lifted. Fixation may be accomplished by any form of well- 
adjusted apparatus, but lifting the weight of the body, which is above 
the seat of disease, is a more difficult undertaking. 

The downward pressure upon the bodies when, as is usual, these 
structures are involved and breaking down, can be in great part obviated 
by extension or backward bending of the spine, in which mancuvre the 
pressure is transferred from the bodies and intervertebral disks to the 
articular processes and pedicles. 

Much of the apparatus devised for the arrest and cure of Pott’s dis- 
ease is based upon this principle. Another method is based upon the 
principle of lifting the parts above the seat of the lesion, and removing 
in part the pressure, not only from the bodies but also from the articular 
processes (extension and counter-extension, or suspension). 

To accomplish the former the spinal braces of Drs. Davis, Taylor, 
and Shaffer have been constructed. For complete extension or lifting, 
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the plaster-of-Paris jacket or the jury-mast of Prof. Sayre, and the 
suspension carriage of Dr. Meigs Case, more nearly meet all the indi- 
cations. 

In appropriate cases each of these forms of apparatus, if properly 
adjusted and intelligently worn, will accomplish all that is possible in 
the mechanical treatment of Pott’s disease. Much of the discredit which 
is brought upon any particular apparatus can justly be charged to the 
lack of judgment in the selection of cases, want of skill in the adjust- 
ment of the instrument, and failure on the part of the attendant or 
patient in persisting in its use a sufficient length of time. 

The selection of the apparatus best adapted to succeed will depend 
upon the location of the disease and the age and conformation of the 
patient. Clinically the spinal column is divisible into three regions: 1, 
embracing the occipito-cervical articulation, the cervical vertebre, and 
down to the third dorsal ; 2, from the third to the tenth dorsal; 3, from 
the tenth dorsal to the sacro-lumbar articulation. 

The lower region is more amenable to treatment, the upper next, 
while the middle region, which is most frequently involved in ostitis, is 
the most difficult to manage. 

Third Region.—In the mechanical treatment of Pott’s disease in the 
third region, Sayre’s plaster-of-Paris jacket, of light make and prop- 
erly adjusted, will give great satis- 
faction. In its application the fol- 
lowing articles are essential : 

1, A suspension apparatus ; 2,a 
tight-fitting, seamless, knit shirt ; 
3, plaster-of-Paris bandages. The 
suspension apparatus of Reynders 
& Co. (Fig. 848) consists of an iron 
crossbar from which are suspended 
padded loops for each axilla, and a 
chin and occiput swing for lifting 
from these points. The crossbar is 
attached at its center to a block 
and pulley. After the knit shirt is 
applied, the arms of the patient are 
slipped through the padded loops 
while the collar is buckled around 
beneath the chin and occiput. The 
: ; center and lateral suspension straps 
ee tars jkr (Aker Sei) ghonld ‘bemamaes a that when 

the lift is made the tension will be 
equally distributed. The block of the pulley apparatus may be fastened 
to a hook in the ceiling or to the tripod (Fig. 844). The plaster band- 
ages—the method of preparing which is given on page 156—should be 
perfectly fresh and well made, for a good deal of success depends upon 
the quality of the gypsum and the thoroughness with which it is worked 
into the meshes of the crinoline. As the direction for applying this 
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jacket, as given by Prof. Sayre—to whom the profession is indebted for 
bringing it so prominently into use—can not be improved upon, I give 
it in his language : 

‘ Before applying the plaster bandage, I place over the abdomen, be- 
tween the shirt and the skin, a pad composed of a towel folded up so as 
to form a wedge-shaped mass, the thin edge being directed downward. 
This is intended to leave room, when removed, for the expansion of the 
abdomen after meals, and so I call it the ‘dinner pad.’ It is important 
to make it thin where it comes under the lower edge of the jacket, or else 
the jacket would fit too 
loosely about the lower 
part of the abdomen. It 
should be taken out just 
before the plaster sets. 
It is always a good plan 
to get the patient to eat 
a hearty meal before the 
jacket is applied, but this 
precaution of allowing 
room for meals should 
never be neglected. 

‘“‘If there are any very 
prominent spinous pro- 
cesses which, at the same 
time, may have become 
inflamed in consequence 
of pressure produced by 
instruments previously 
worn, or from lying in 
bed, such places should 
be guarded by little pads 
of cotton or cloth, or little 
glove fingers filled with 
wool placed on either side 
of them. Another detail, 
which I have found to be 
of practical value in some 
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Cases, is the application Fre. 844.—Suspension apparatus and tripod in position for lifting. 
under the shirt, over each (After Sayre.) 
anterior iliac spine, of two 

or three thicknesses of folded cloth three or four inches in length. If 
these little pads be removed just before the plaster has completely set, 
such bony processes will be left free from pressure. 

“Tf the patient be a female, and especially if she be developing at the 
time, it will be necessary to apply a pad under the shirt over each breast 
before the plaster bandage is put on. These pads should be removed just 
before the plaster sets, and at the same time slight pressure should be 
made over the sternum for the purpose of indenting the central portion 
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of the plaster jacket, and of thus giving form to the body, and of remoy- 
ing pressure from the breasts. 

‘‘The skin-fitting shirt having been tied over the shoulders, and then 
pulled down, and kept stretched by means of tapes applied, one in front, 
the other behind, near its lower edge, and tied tightly over a handker- 
chief placed on the perineum, the patient is to be gently and slowly 
drawn up by means of the apparatus until he feels perfectly comfortable, 
and never beyond that point, and while he is retained in this position the 
plaster bandage is to be applied. A prepared and saturated roller, which 
has been gently squeezed to remove all surplus water, is now applied 
around the smallest part of the body, and is carried around and around 
the trunk downward to the crest of the ilium, and a little beyond it, and 
afterward from below upward in a spiral direction, until the entire trunk 
from the pelvis to the axilla has been incased. The bandage should be 
placed smoothly around the body, not drawn too tight, and especial care 
taken not to have any single turn of the bandage tighter than the rest. 
Each layer of bandage should be rubbed most thoroughly with the hand 
by an assistant, that the plaster may be closely incorporated in the meshes 
of the crinoline, and bind together the various bandages which make up 
the jacket, thus making it much stronger than if attention is not paid to 
this particular. If you notice any spot which seems weak or likely to 
give way, pass the bandage over it, and then fold it back on itself, and 
do this until you have placed several thicknesses of bandage over this 
point, being careful to wet all well together, and then pass a turn com- 
pletely around the trunk to retain any ends which might havea tendency 
to become detached. ; 

‘‘In a very short time the plaster sets with sufficient firmness, so that 
the patient can be removed from the suspending apparatus, and laid 
upon his face or back on a hair mattress, or—what is preferable, espe- 
cially when there is much projection of the spinous processes or sternum 
—an air bed. Before the plaster has completely set, the dinner pad is te 
be removed, and the plaster gently pressed in with the hand in front of 
each iliac spinous process, for the purpose of widening the jacket over 
the bony projections. In the case of a young child with a small pelvis 
it may happen that the circumference of the body at the umbilicus is as 
great as around the pelvis, but, as the soft parts in the lumbar region 
allow us to mold the plaster as we choose, you can still obtain a point of 
support at the pelvis; if, as the jacket hardens, you will press it in at 
the sides above the ilium, and in front and rear above the pubes, the an- 
tero-posterior diarneter above will be the longer, while below it will be 
the transverse one.” 

When the angular projection is extreme, or when an ulcer exists, it 
will be advisable to cut a hole in the jacket at this point large enough to 
prevent any undue pressure. In case of abscess, a window of sufficient 
size to allow free drainage, and a frequent change of dressing, should be 
made. 

The commendable features of this plan of treatment are the extension 
obtained by suspension, fixation by the plaster while in the most favor- 
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able position, and the cheapness and readiness with which it may be em- 
ployed. 

The objections are, uncleanliness by reason of the immovable nature 
of the apparatus, and the excoriations which are a cause of considerable 
complaint. The first objection may be met by splitting the corset down 
in front and reapplying it each time while the patient is suspended, and 
making it tight by a roller carried around the body several times; ora 
row of hooks may be fastened on either side of the line of section and 
corset-lacing used to hold the jacket closely adjusted. As for excoria- 
tions, it may be said that no apparatus which grasps the body tight 
enough to secure fixation is free from this danger. When they occur 
with the plaster jacket, the fault generally lies either 
in the improper manner of its application or care- 
lessness on the part of the attendant. 

Second Region. — When 
the middle or dorsal region 
is involved, the plaster jacket 
is not so serviceable as in 
ostitis of the vertebre in the 
lower region of the spine, 
although much good will be 
accomplished by the partial 
fixation of the thorax as high 
as to the level of the axille. 
The efficacy of this method 
diminishes the higher the di- 
seased process is located, and, 
when the lesion invades the 
sixth dorsal, or above this 
point, the jacket without 
head suspension is almost — 
: Nees: tan! useless. In all cases of Pott’s seep R TT 
Si ay ee oranda disease above the tenth dor- Sayre.) 

sal suspension of the head, 
or elevation of the chin is an essential feature of treatment. A favorable 
result would be achieved in a greater proportion of cases if this point 
were insisted upon, and the prejudice against the suspension apparatus 
or chin-lift overcome. 

In the application of the jury-mast the patient should be suspended 
as just described, and a plaster jacket applied from just above the tro- 
chanters up as high as the axille. After two layers of the plaster band- 
ages have been applied, the jury-mast is adjusted, and its framework 
covered in with the succeeding layers of bandage.. The jury-mast (Fig. 
845) consists of a back piece, in shape not unlike the inverted letter U, 
made of soft iron, which enables it to be accurately molded to fit the sur- 
face to which it is applied. To this are fastened two or three strips of 
tin, made rough by a series of perforations with an awl. ‘@o the upper 
end of the back piece a curved bar of light steel is attached, in such a 
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manner that it can be raised or depressed at will. At the end of this 
crane is a light crossbar, hooked at each extremity, from which the collar 


is suspended. After the first 
two layers of plaster bandages 
have hardened, the apparatus is 
bent to fit the surface of the 
back, and is adjusted to the 
jacket, with the middle piece or 
crane exactly in the median line 
of the back of the neck and 
occiput, and its extremity over 
the center of the top of the 
head, so that traction by the 
strips will be directly upward. 
It is fastened by carrying plas- 
ter rollers over the tin strips and 
back piece, and working in plas- 
ter mortar. When the plaster 
hardens, the apparatus is im- 
movably incorporated into the 
jacket. The suspension collar 
should now be buckled beneath 


Fie. 847.—Shaffer’s modification of Taylor’s spinal brace. the occipital protuberance, and 


the strips tightened enough to 


lift the weight of the head from the neck. The jacket may be converted 


into a movable corset, by splitting it along 
the middle line in front and attaching 
hooks for lacing (Fig. 846). If the jury- 
mast can not be applied, in ostitis involv- 
ing the vertebre between the third and 
ninth dorsal, Shaffer’s modification of Tay- 
lor’s brace should be preferred. 

‘‘The patient is placed prone upon two 
tables of equal height, and the tables are 
then separated so that the diseased area 
may be freely accessible from all sides. 
One assistant grasps the patient under the 
axille, the other makes steady but easy 


traction at the thighs. While the patient 


is in this prone position the operator fits 
the uprights to the line of the transverse 
processes ; in other words, adjusts the ap- 
paratus to the deformity. A pair of ‘mon- 
key-wrenches’ may be easily used as a pair 
of levers with which to bend the annealed 
steel uprights into any shape. It takes 
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Fig. 848.—Shaffer’s head and chin sup- 
port added to ee brace. 


but a few moments to adapt the uprights to the deformity. The trac- 
tion is affording relief, and is not producing any injury. Then the ap- 
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paratus is laid on the back accurately, traction is steadily maintained, 
and the thoracic and pelvic straps are fastened. When the operation 
is complete, the patient is firmly secured in an apparatus which affords 
a support that can be maintained by the thoracic, axillary, and pelvic 


“straps, and the uprights are held, without undue pressure, in their posi- 


tion by the circular straps and bands.” * 

The value of this apparatus consists in the fair degree of fixation 
which it secures, but chiefly in the fact that, when properly applied, the 
dorsal spine is extended, that is, bent backward to such a degree that 
the weight from above is removed from the diseased bodies and trans- 
ferred to the sound articular processes and pedicles. If this position is 
properly maintained, relief will usually follow in those cases where the 
bodies alone are involved. The chin-rest or elevator (Fig. 848), may be 
attached to this same apparatus. 

First Region.—In ostitis of the vertebral column, from the third 
dorsal to the occipito-atloid articulation, the treatment should be by sus- 
pension from the chin and occi- 
put, or by tilting or lifting the 
chin upward. In accomplishing 
this end the jury-mast, or chin- 
rest, applied and worn as just 
described, will meet the indica- 
tions. Much good may be ob- 
tained from the judicious use of 
extension in the recumbent pos- 
ture (Fig. 849). This apparatus Fie. 849.—Extension in the recumbent posture. 
may be worn at night, when the —___ (After Reeves.) 
head stall of the jury-mast, or 
chin-lift, is removed. In the worst class of cases it is advisable to em- 
ploy the extension in bed until the symptoms of paralysis are relieved. 
Instead of the block and pulley, with weight, the extension may be 
made by elastic bands attached to the chin-and-occiput collar, chin- 
piece, and the head of the bed, while, if necessary, fixation may be 
secured by elevating the head of the bed six or eight inches. 

The suspension carriage of Dr. Meigs Case, which lifts from the 
axillee, chin, and occiput (Fig. 850), is a valuable apparatus in the treat- 
ment of Pott’s disease in the cervical and upper dorsal region. If the 
degree of elastic suspension from the chin and occiput which it affords 
during the waking hours is continued during sleep, by the method of 
extension in the recumbent posture above given, success will be 
achieved in the majority of cases. It is chiefly objectionable by reason 
of its high price, which places it beyond the reach of many who can 
obtain the jury-mast. 

As to the value of the various mechanical devices, Prof. Gibney con- 
cludes ‘‘ that in very young children, from two to five years, the wire cui- 
rass with a good rest for the head and means for making moderate trac- 


* «“ Pott’s Disease,” etc., N. M. Shaffer, M. D. G. P. Putnam’s Sons, New York, 1879. 
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tion, such as the swing in the jury-mast, is an excellent apparatus. In 
older children some modification of the Taylor chin-piece or the Whit- 
man chin-rest attached to a plaster-of-Paris jacket or corset should be 
employed. For the practitioner remote from a large city, and with no 
good instrument maker 
at hand, nothing is 
quite so good as the 
plaster-of-Paris jacket 
with the jury-mast.” 
The successful man- 
agement of Pott’s dis- 
ease depends not only 
upon a thorough prac- 
tical knowledge of the 
construction and appli- 
cation of the mechan- 
ical apparatus required, 
but upon the careful 
and constant attention 
of a competent surgeon 
during the entire time, 
from the incipiency of 
the spondylitis until 
several months have 
elapsed after consoli- 
dation is effected. The 
prevention of chafing 
and sores, the renewal 
or tightening of the ap- 
paratus, require almost 
as much skill as in the 
diagnosis and first ad- 
justment of the mech- 
anism. As regards ab- 
scess in ostitis of the 
Fie. 850.—Dr. Meigs Case’s suspension carriage, for both the stand- vere pes — : a 
ing and sitting postures. may be said that in- 
cision and drainage, as 
shown by Dr. Shaffer, are not indicated unless pyogenic infection of 
the tuberculous abscess has occurred. Pain, high temperature, and 
other symptoms of septic absorption will indicate infection. Fresh air, 
well-selected articles of food, and tonics are essential. In. the severer 
cases, in which a myelitis is developed from compression by the prod- 
ucts of inflammation, potassium iodide, in full and continued doses, is 
recommended by Prof. Gibney. In all cases where the recumbent pos- 
ture is assumed, an effort should be made to keep the patient on the 
back, with a pillow so arranged that the spinal column is bent well 
backward, and the pressure on the bodies in this way partially relieved. 
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The suspensory cradle of Reeves will accomplish this end more suc- 
cessfully. A splint or shell is made of gutta-percha or sole-leather, and 
molded accurately to the back, from the sacrum to the neck. With this 
held in position by a roller, the patient, while lying down, is supported 
by the swing, as shown in Fig. 851. 

Spina Bifida.—This condition results from a failure of development 
in the lamine and spines of one or more of the vertebree. Through the 
opening left by this incomplete closure of the bony canal the membranes 
of the cord are protruded, forming a sac of variable size, which is dis- 
tended by the cerebro-spinal fluid. The cord itself may i wholly or in 
part spread out, and compressed against the sac, or the filaments of the 
cauda equina may terminate in bulb-like ends in the investing mem- 
brane. 

Spina bifida is met with most frequently in the lumbo-sacral region, 
next in frequency in the neck, rarely elsewhere. One fissure may exist 
below and one above in 
the same child, though it Pos ones eee 
is very rarely multiple. TH. i 

The tumor may vary El. 
in size from one inch to 
six or eight inches in the 
longest diameter, and may 
be sessile or peduncu- Fie. 851.—Reeves’s suspensory cradle. 
lated. Itis elastic to the 
touch, and is usually covered by the integument, which is thinner than 
normal. In some instances the skin is wanting over the mass, the pro- 
truding dwra mater forming the outside covering of the mass. 

The character of the swelling may be recognized by its congenital 
origin, its location in the median line of the back, almost always in the 
lumbo-sacral region, its smooth contour, elasticity, and chiefly by its 
variable size. It becomes larger and more tense during the act of crying, 
and by pressure its contents may in part be forced back into the spinal 
canal and ventricles of the brain. Convulsive movements may follow too 
great and prolonged compression of the tumor. The prognosis is, as a 
rule, very unfavorable.. Ulceration of the integument over the mass, fol- 
lowed by rupture of the sac, is apt to occur, usually ending in death. A 
recovery after this accident is rare, although such cases are reported. 
Or the tumor may remain indefinitely in about the same condition as at 
birth. Paralysis, more or less complete, in the lower extremities, is the 
rule. 

The palliative treatment of spina bifida consists in the application of 
moderate compression over the tumor, at the same time protecting the 
integument from all irritation and injury. This plan of treatment should 
be followed out for one or two years, unless more radical measures are 
indicated by the failure of this method to arrest or greatly retard the 
growth of the swelling. When the tumor is suddenly increased in size 
and tension, temporary benefit may be obtained by drawing off a small 
quantity of the fluid. From 3j to 3j may be withdrawn by the aspira- 
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tor. The smallest needle should be employed, and the contents slowly 
evacuated. The quantity of fluid to be removed will vary with the size 
and tension of the tumor, and the effect produced by the aspiration. 
Two or three drachms will usually suffice. The operation may be re- 
peated as often as the symptoms demand. It is advisable to introduce 
the needle through the side of the tumor rather than in the middle line. 
In spina bifida when the tumor is well pedunculated and the communi- 
cation between the sac and membranes of the cord is not large, a cure 
may be effected by the method of Morton, which consists in the injection 
of the following solution: Iodine, grs. x ; iodide of potassium, grs. xxx; 
glycerin, 3j. From Zss. to 3j or more of the fluid is withdrawn from 
the sac, and from Zss. to 3iij of the iodine solution injected, and the 
puncture covered with collodion. This operation may be repeated if 
necessary. A more radical procedure is the extirpation of the sac by 
dissection, covering in the cord by a plastic operation with skin flaps. 
The impaired vitality of the integument renders success difficult, espe- 
cially if there is any tension of the flaps. 


DEFORMITIES OF THE LOWER EXTREMITY. 


The deformities of the lower extremity may be divided into those— 
1, of the coxo-femoral regions ; 2, of the shaft of the femur in its en- 
tirety ; 3, of the condyles; 4, of the tibia and fibula; 5, of the tarsus 
and metatarsus ; and, 6, of the phalanges. 

In this classification, distortions of the pelvis, such as in malacosteon 
and rachitis, are excluded, since they concern the obstetrician rather than 
the surgeon. 

At the hip there may exist preternatural mobility, or partial or 
complete immobility with malposition. Preternatural mobility may be 
due to the following causes: Arrest of development in the bones which 
form the acetabulum ; congenital failure of development of the head of 
the femur, or atrophy of this portion ; to both of these conditions com- 
bined ; abnormal length of the capsular ligament, and absence of the 
ligamentum teres. Ina majority of these cases of congenital dislocation 
the abnormally small and misshapen head of the humerus is found in a 
shallow false growth near the rim of the normal site of the acetabulum, . 
which latter is rudimentary and often filled with fibrous tissue. 

Immobility with malposition results from inflammation of the joint 
and anchylosis, with or without destructive ostitis and loss of substance. 
Contraction of the psoas and iliacus or other muscles about the hip 
which are not overcome before anchylosis ensues is the chief cause of 
deformity. Dislocation with failure at reduction always induces de- 
formity, and the same is true of fracture. 

In preternatural mobility at the hip joint (congenital dislocation) the 
symptoms are chiefly a peculiar rolling gait, or oscillation to right and 
left in the act of walking, especially when the deformity is bilateral. 
While standing erect, the trochanters will be closer to the iliac crest 
than normal, which condition can be accurately determined by Néla- 
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ton’s or Bryant’s test. In these cases the anterior convexity of the curve 
in the lumbar region is exaggerated, giving the patient a sway-back ap- 
pearance. If extension is made from the feet, while the trunk is fixed 
in the recumbent posture, the length of the patient will be considerably 
increased over that measured in the erect position. Absence of the 
head of the femur may be determined by palpation with outward rota- 
tion. Perforation of the acetabulum may also be made out by digital 
exploration per rectum. 

Treatment.—Locomotion in some cases may be much improved by 
persistent effort on the part of the patient to train the muscles to hold 
the femur well up in the acetabulum in the act of walking. In this man- 
ner the rolling character of gait may be in great part corrected. 

The palliative treatment of congenital dislocation of the hip consists 
in the application of some apparatus which will keep up an extension 
from the pelvis, such as would be accomplished by the double hip splint 
of Prof. Sayre, or the partial support of the body to aid in locomotion, 
as by the use of crutches or the wheel carriage of Dr. Meigs Case. Within 
recent years considerable attention has been given to the subject of oper- 
ative interference for the partial or complete relief of this distressing 
deformity. It is advised by Dr. Bradford, of Boston, and Prof. V. P. 
Gibney, of New York. The latter recommends the following procedure : 

‘‘Any treatment, whether mechanical or operative, should be pre- 
ceded by traction in bed with enough weight to diminish and, if possi- 
ble, overcome the shortening. In children under three years of age this 
preliminary traction requires from one to three weeks ; in older children, 
from four to eight weeks. The object is to overcome tension of the ab- 
ductors and the muscles, which, together with the ligaments, are holding 
the bone in its abnormal position. Firm traction in the long axis of the 
limb, followed by extreme abduction, flexion of the thigh on the abdo- 
men, and, finally, full extension with the hand over the trochanter major, 
forcing the head into the position where the acetabulum should be (i. e., 
the normal location of the socket). While the bone is held firmly in 
this position a plaster-of-Paris bandage is applied from the mammary 
line to the sole of the foot, care being taken to hold the limb in inward 
rotation and extreme abduction with forced extension. This apparatus 
should remain on four or five months, and should it become soiled, a new 
one should be applied under the same careful manipulation. After this 
time a short leather spica or a plaster-of-Paris short hip spica should be 
worn, and the child exercised on crutches with an elevation on the shoe 
of the sound limb, in order to keep the foot of the lame side from being 
used in walking. 

“The operation of Lorenz may follow the preliminary traction of four 
or five weeks, as above given. An incision is made directly through the 
soft parts over the trochanter and head and neck of the displaced bone, 
until the Y- ligament and capsule are exposed. The capsule is opened in 
the line of the Y- ligament, and by strong outward rotation the head of 
the femur is rolled away from and exposes the site of the acetabulum. 
The finger will now recognize the rudimentary acetabulum, and with this 
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as a guide the bayonet spoon will make an acetabulum large enough to 
admit the head of the bone, which is usually small and misshapen. <A 
very important step in the operation is to make the acetabulum large 
enough and leave enough room in the upper and outer portion to prevent 
the head of the bone from slipping out. It frequently happens that the 
posterior part of the capsule is folded into the posterior part of the ace- 
tabulum thus made, and it will be necessary to cut these folds away be- 
fore the operation is completed. Deep and superficial sutures are to be. 


Fic. 852.—Adams’s line of Fie. 853.—Sayre’s intertro- Fic. 854.—Gant’s subtro- 

section. (After Poore.) chanteric line of section. chanterie line of section. 

(After Poore.) 

employed, and, after the dressing, the limb should be put up in abduc- 
tion and inward rotation in a plaster-of-Paris bandage from the mammary 
line to the sole of the foot. After healing of the wound, usually within 
two or three weeks, the dressing should be removed, and active and 
passive motion encouraged under the immediate supervision of the oper- 
ator. A short leather spica may be employed as a convalescing sup- 
port.” 

The success of this procedure will in a great measure depend upon 
the aseptic technique and absence of suppuration. 

In anchylosis at the hip with malposition the thigh is generally 
flexed upon the abdomen and adducted with outward rotation. When 
destructive osteo-arthritis has occurred the trochanter will be seen 
nearer to the iliac crest than on the sound side, a condition which 
does not exist when the anchylosis has occurred from non-destructive 
arthritis. 

On account of muscular rigidity the exact condition of anchylosis can 
not usually be determined without ether narcosis. A certain degree of 
mobility is present as a rule. 

Treatment.—When the malposition is such that usefulness is im- 
paired, or comfort interfered with, an effort to relieve the deformity by 
operation is justifiable, provided that all local inflammatory symptoms 
are absent and that the general condition of the patient is such that no 
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risk is incurred by the procedure. Under ordinary conditions the opera- 
tion is not attended with danger. 

In osteotomy at the hip for the relief of deformity three procedures 
may be entertained: Section of the neck of the femur, just above the 
great trochanter (Adams, Fig. 852); the intertrochanteric section of 
Sayre (Fig. 853); or the subtrochanteric operation of Gant (Fig. 854). 
- The objections to Adams’s line of section is that often, on account of dis- 
appearance of the head and neck of the bone, it is impossible ; and, sec- 
ondly and chiefly, if disease has existed at the joint, this line of section 
is so near the old seat of osteo-arthritis that the process of inflammation 
may be re-established. In anchylosis, without osteo-arthritis at the hip, 
it is to be preferred. In the vast majority of cases, Gant’s section—just 
at the lower portion of the lesser trochanter—is preferable. The objects 
to be accomplished are, a section of the bone at this point at a right 
angle to the axis of the shaft, rotation of the femur into its normal posi- 
tion, and abduction. 

Subtrochanteric Osteotomy at the Hip.—The patient is placed on the 
sound side, so that the femur to be divided is well exposed. The strict 
details of antisepsis should be carried out. 

The upper surface of the great trochanter 
is felt, and the femur grasped between the 
thumb and finger. Upon the outer portion 
of the femur an incision is made, commenc- 
ing about one inch below the most superior 
surface of the trochanter major, and extend- 
ing downward about one inch. When the 
bone is exposed, the wound is held open by 
retractors, and Vance’s narrow chisel intro- 
duced flatwise with the incision until the 
bone is reached, when it is turned so that 
the cutting edge is across the axis of the 
femur. In a child twelve years old the 
lower portion of the lesser trochanter (the 
line of section) is about one and a half inch 
below the tip of the great trochanter. 

While the limb is steadied by an assist- 
ant, a few blows with the mallet drives the 
chisel into the bone, which is cut from one 
half to three fourths through. Grasping the 
thigh near the knee with one hand, while 
the other steadies the part above the sec- 
tion, the remaining portion is readily frac- Fro. 855.—The. proper position of the 

; 7 extremity after subtrochanterie¢ oste- 
tured by carrying the thigh toward the me- _otomy. ‘(After Poore.) 
dian line. The wound is now thoroughly 
dried, closed with catgut sutures, and sealed with collodion. <A sterile 
gauze dressing is applied. The thigh is rotated slightly inward, abducted 
to about five degrees from the axis of the spine, and flexed on the abdo- 
men so that the axis of the femur joins that of the body at an angle of 
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fifteen degrees (Fig. 855). If in the position of deformity the thigh is 
abducted—a condition which rarely exists—the corrected position should 
be that of adduction about five degrees beyond the normal. The after- 
treatment is the same as for fracture at this point, namely, Buck’s ex- 
tension and Hamilton’s long splint, or the plaster-of-Paris spica may 
be used. 

In order to secure the necessary five degrees of abduction, the padding 
to the splint should be made several inches thicker opposite the acetabu- 
lum than at the knee, and the thigh and leg should be elevated upon pil- 
lows enough to secure the fifteen degrees of flexion required. When con- 
solidation occurs with the extremity in this position, locomotion is good 
and more comfort experienced in the sitting posture than when the leg is 
perfectly straight. At the end of four or five weeks the patient may be 
allowed to go about on crutches, and in eight or ten weeks to walk with- 
out them. 

The result to be achieved is osseous reunion at the point of fracture 
with the limb in the improved position. <A false or new joint is not to be 
attempted. The hemorrhage is usually slight, and a few catgut ligatures 
readily control all bleeding points. Forcible breaking up of adhesions or 
fracture at the joint is not permissible. Adams’s section is made through 
an incision in the line advised for hip-joint exsection. Its center should 
correspond to a point just above the great trochanter. The chisel should 
be preferred to the saw in making the section, on account of the bone dust 
and detritus left by this latter instrument. 

Sayre’s line is halfway between Adams’s and Gant’s lines. The 
bone should be divided squarely across. The attempt to form an arti- 
ficial ball-and-socket joint by making a concavity in the upper fragment, 
or rounding: off the upper extremity of the lower fragment, is not advis- 
able, because it prolongs the operation, and is apt to be followed by 
necrosis, with ultimate anchylosis. It is better to accomplish reunion in 
an improved position at once. 

The deformities of the shaft of the femur are also congenital and 
acquired. An occasional congenital malformation is due to failure of 
development of this bone in its long axis. The femur may not be more 
than six inches in length, while the tibia and fibula are normal in devel- 
opment. Asa consequence of rickets, the femur is occasionally curved 
outward, causing genw varum, or bowlegs, although, as will be seen 
later, the bones of the leg are chiefly involved in this deformity. 

Shortening, with or without angular malposition, is sometimes seen 
after badly united fractures. 

For the relief of these deformities osteotomy and osteoclasis may be 
done when the deformity is sufficient to justify the operation. In oste- 
otomy the incision should be along the anterior and external aspect of 
the thigh farthest removed from the vessels. The only artery of im- 
portance here is the descending branch of the external circumflex. Oste- 
oclasis is not permissible unless the fracture can be effected by manual 
force. Inrecent and badly united fractures, and in rachitic subjects, this 
may be done. The osteotome is preferable to the osteoclast. In over- 
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lapping fractures, with marked shortening (two to five inches), if the 
union is not angular, the deformity may be corrected and lateral spinal 
curvature obviated by a compensating high shoe. If for eesthetic reasons 
the patient insists upon it, a section may be taken from the sound femur 
and the ends brought together, as was done by Weir in one instance. 
The conditions which will justify this procedure are, however, rare. 

Occasionally overlapping and badly united fractures of the thigh will 
be met with in which the callus, which persists, is so extensive that 
operation at the seat of fracture is impossible. 

The deformities of the lower extremity of the femur are those of 
hypertrophy or elongation of one or the other condyle. The outer condyle 
is only exceptionally enlarged. The consideration of these pathological 
changes belongs properly to genu valgum and varwi. 

Genu Valgum.—W hen a normal subject stands erect, the inclination 
of the femur of each side is inward and toward its fellow, until the inter- 
nal condyles are almost in contact. In other words, by actual measure- 
ment in a descent of eighteen inches from the head to the condyloid 
extremity, a separation of seven inches between the acetabula is reduced 
to three and a half inches from center to center at the knee. This 
obliquity is slightly increased in 
females, owing to the broader 
development of the pelvis. 

If the articular facets of both 
tibie are brought firmly and 
evenly in contact with the con- 
dyles of the femur, it will be 
seen that the axis of the tibia is 
parallel with that of the spine. 

Any outward deviation of 
this parallelism of the tibia with 
the axis of the body constitutes 
the deformity known as genu 
valgum, knock-knee, or in-knee 
(Fig. 856). 

Knock-knee may occur on 
one or both sides, in both sexes %&€ 
and at all ages. In exceptional Fie. 856.—Genu valgun—Knock-knee or in-knee. 
instances genu valgum may exist (After Poore.) 
on one side and varum on the 
other, as shown in Figs. 857 and 858. Anock-knee is usually acquired ; 
occasionally congenital. It is most frequently seen in children and 
young adults suffering from an acquired or hereditary dyscrasia. As 
to the causes, we must look chiefly to changes in the bones at or near 
the knee joint. Any interference with the normal processes of nutrition 
and development in the bones will account for most cases of knock- 
knee, and the chief pathological condition is either that of rachitis, or 
one go closely allied to it that a distinction is difficult. 

The most classical osseous lesion in genu valgum is the enlargement 
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of the internal condyle as compared to the external, and the resulting 
increase of the normal obliquity of the tibio-femoral articulation. This 
increased obliquity may be due to hypertrophy of the inner condyle; or 
to hypertrophy of the inner half of the upper tibial epiphysis ; to atro- 
phy of the outer condyle, or atrophy of the outer half of the upper tibial 
epiphysis ; to a combination of two or more of these conditions; to a 
curve of the femur (convexity inward) from rickets, and to a like curve 
of the tibia and fibula. 

There is no anatomical reason why the internal condyle should enjoy 
a better nutrition and greater development than the outer. There is, 
however, a very good mechanical explanation in this, that by reason of 


Fie. 857.—Genu valgum and varum in the same Fig. 858.—The same, after osteotomy of both 
patient, in Mount Sinai Hospital. femora. (The author’s case.) 


the marked obliquity of the femoral axis and the perpendicular direction 
of the tibial shaft when the subject is standing erect, the line of gravity 
brings the greater weight upon the outer facet of the tibia and the cor- 
responding condyle of the femur. The distribution of this pressure 
equally over the entire articular surface belongs to the muscles control- 
ling this joint ; but owing to the excessive number and greater power in 
the adductor as compared to the abductor group, the internal obliquity is 
maintained and the pressure upon the outer articular surfaces increased. 
In the rachitic condition the bones are softened, and become distorted 
under pressure, and as a result of muscular action, while such deformi- 
ties are resisted by the normal bones. 

Knock-knee from incurvation of the shaft of the femur alone is ex- 
ceedingly rare. When not due to abnormal changes in the condyles, 
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the cause of this deformity will usually be found in rachitic disease of 
the tibia and fibula, in which these bones are bent inward at the middle 
or lower third. The principal changes in the soft parts are elongation of 
the internal lateral ligaments, and a contractured condition of the biceps 
and poplitens muscles. 

Symptoms.—The symptoms of knock-knee vary in different stages of 
the deformity. The approximation of the knees is a feature less notice- 
able than the divergence of the tibiae. With the lower extremities 
fully extended, and the knees in contact, it will be noticed that the inner 
malleoli are separated from a few inches toa foot or more. When the 
lesion is due to changes in the inner condyle of the femur, it will be 
observed that, if the leg is flexed upon the thigh at an angle of 90°, the 
deformity is less apparent ; and if complete flexien is made in mild cases 
of in-knee, it will disappear altogether ; i. e., the tibiain extreme flexion 
will be parallel with the femur. The patella is displaced outward, and 
locomotion is more or less impaired. Pain is often present, from the 
unnatural strain upon the tissues, and fatigue with the slightest exertion 
is often noticed. 

The diagnosis rests upon the recognition of the symptoms just de-. 
tailed, and the prognosis is generally favorable when judicious and 
persistent treatment is instituted. Constitutional remedies and mechan- 
ical appliances are indicated early in the disease, and operative inter- 
ference is justifiable when mechanical treatment can not effect a cure. 

The first indication is met in out-of-door life, good food, diversion, 
tonics, cod-liver oil, and the hypophosphites of lime and soda. 

The mechanical treatment should be insisted upon in all cases of chil- 
dren in which the deformity is not exaggerated, and should be persisted 
in for several years, if necessary. Any mechan- 
ism which is applicable in this deformity must 
afford a fixed point, opposite to and on the ex- 
ternal aspect of the region of the knee joint, 
from which constant traction may be made. The 
apparatus of Prof. Sayre (Fig. 859) will be found 


of great use in meeting the chief indications. It * = i - 
consists of a pelvic belt of steel, padded so as een) ills 


not to excoriate, and a bar of steel hinged at the el 


) \ 
knee and passing down from the belt to the sole auntie \ \ 
of the shoe, where it is fastened, as in the long ,;@ —] 
hip splint already described. G 
Opposite each knee, and just above and below i] 4 
the joints—in order to distribute the pressure i \ 
over a wider area, and thus prevent chafing or _ <—' 4 
excoriations—are padded belts or bands which Pro, 869.—Sayre's apparatus for 
surround the limb; these are attached to the (After Sayre.) 
side-bars, and may be tightened at will in exer- 
cising the required traction to overcome the deformity. Elastic tension 
by means of rubber bands or webbing may also be utilized in this manner. 


The hinges at the knees allow the patient to bend these joints in walking, 
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and to assume the sitting posture. The instrument should be worn 
during the waking hours, and at night it will be advisable to make ex- 
tension from both legs by Buck’s method. The cost of this apparatus 
places it beyond the reach of many patients, and in this class of cases 
renders early operative interference more justifiable. 

Osteotomy of the femur for the correction of chronic cases of genu 
valgum is an operation practically free from danger, and yields excel- 
lent results. The section should be made above the joint, and away 
from it a sufficient distance to avoid all danger of 
entering the articulation or injuring the epiphysis. 
Linear section should be preferred, since it is sim- 
pler than cuneiform osteotomy, and is equal to the 
correction of all cases excepting those in which 
there is extreme angularity at the seat of deformity. 
Such conditions rarely, if ever, occur in the femur. 
The older operations of Ogston, Reeves, Chiene, and 
Macewen, which involved the joint, are practically 
discarded. They are objectionable in this, that they 
invade the joint and endanger the functions of ‘this 
important articulation. Transverse section above 
the epiphyseal line from the outside (MacCormac) 


Fre. 860.—a, MacCormac’s OF inner side (Macewen), should be preferred (Fig. 
line. 6, Macewen’s line. 860) 
(After Poore.) : 


Macewen’s Operation.—In this procedure it is 
intended to divide the femur at aright angle to its axis through two 
thirds to three fourths of its thickness, at a point well above the level 
of the lower epiphysis. Inachild ten years old the 
line of section should be one and three quarter inches 


Fig. 861.—Ogston. Fria. 862.—Reeves. Fie. 863.—Chiene. Fie. 864.—Macewen. 


above the most dependent portion of the articular surface of the inter- 
nal condyle, and in an adult two and a half inches. 

Strict aseptic precautions should be taken. If Esmarch’s bandage 
is applied as high as the middle of the thigh, the wound will be kept dry 
and the operation greatly facilitated. Flex the leg on the thigh and ro- 
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tate the thigh outward so as to bring the inner aspect of the joint upward. 
Make an incision one inch long, following the direction of the internal 
condyloid ridge. The center of this incision should be opposite the point 
of section above given. The internal saphenous vein and the anastomotica 
magna artery should be avoided, and the tubercle for the insertion of the 
tendon of the abductor magnus felt. As soon as the bone is reached the 
chisel is carried down to it, parallel with the incision, and immediately 
turned with its cutting edge at aright angle to the axis of the femur. 
The inner and anterior shell of compact tissue should be first divided, and 
when the posterior portion is cut through the osteotome should be directed 
to the front so that when struck with the mallet it will be carried away 
from the vessels. As soon as the bone is cut through two thirds of its 
thickness, the remaining piece may be fractured by grasping the limb 
above and below the section, and using the other hand for a fulerum and 
the leg as a lever, which is carried outward. As soon as the bone snaps, 
the leg is handed to an assistant, who is directed to steady it by making 
strong extension. The wound should now be thoroughly dried, a dress- 
ing of iodoform and sterile gauze applied, and the tourinquet removed. 
Firm compression with the roller is essential to prevent bleeding. The 
limb should be brought into the straight position by extension, and 
steadily held until a plaster-of-Paris bandage is put on and hardened. 
This dressing is allowed to remain for four or five weeks, as in simple 
fracture, when it is removed, and passive motion made at the joint. It is 
reapplied for a week longer, and then, as a rule, may be discontinued. 
MacCormac’s procedure is practically the same as the above, with the 
exception that the section is made from the outer side of the femur. 
Of these two operations the incision 
from the outer side (MacCormac’s) is 
preferable, for the reason that there are 
no vessels in the way. On the inner 
side the long saphenous vein and the 
anastomotica magna artery are endan- 
gered. Moreover, it does not matter 
from which side the bone proper is di- 
vided, as far as the correction of the 
deformity is concerned. When the 
tibia and fibula are involved in the de- 
formity, section of these bones may be 
required at the same or a subsequent 


Operation. = Ney r 
Genu Varum.—In bowleg, or out- - — 
; : Fie. 865.—Genu varum, or bowlegs. 
ward curvature of the lower extremity, (After Poore.) 


one or both members may be involved. 
The bones of the leg are usually alone involved, although in some in- 
stances the femur may take part in the deformity (Fig. 865). 

The principal cause of bowlegs is rickets, the softened bones yielding 
to the weight of the body or to muscular contractions. Genu varum is 
usually met with in childhood, but may occur in adults who are rachitic. 
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In treatment, the indications are the same as for knock-knee. The ad- 
justment of any mechanical apparatus is, however, more difficult. Splints 
should be adjusted to prevent further deformity, or the patient should 
be prevented from bringing the weight of the body upon the diseased 
bones. In the meanwhile every effort should be made to correct the dys- 
crasia. As Jong as the bones remain in the softened condition of rickets, 
operative interference is not indicated. Osteotomy of the tibia and fibula 
at the point where the outward curve is most pronounced will, in the 
majority of instances, correct the deformity. In extreme cases it may 
be necessary to make sections at two or more points. If the femur is 
involved it should also be divided, although this complication will rarely 
be met with. The details of the operation and the after-treatment are 
practically the same as for genu valgum. 

Osteoclasis should be substituted for osteotomy in those cases in 
which the fracture may be accomplished with little force and with the 
hands of the operator. It is objectionable when performed with the 
osteoclast, for the reason that the soft tissues are bruised to an extent 
which does not occur in osteotomy. Moreover, the line of fracture can 
not be directed with the same accuracy as in cutting with the chisel. 

Anchylosis at the Knee, with Malposition.—For the correction of 
this deformity osteotomy is at times performed. When the degree of 
malposition is extreme, it may become necessary to divide the femur at 
a point from three to four inches above the most dependent portion of 
the articular surface of this bone. If after this section the limb can not 
be brought out straight, division of the tibia just below the tuberosity 
may be done. Musctiion of the knee is, however, a preferable operation ; 
and, since in modern practice the danger of this procedure is so greatly 
diminished, it is believed that the operation through the articulation 
will supersede section of the bone in continuity. 

Talipes.—Clubfoot is a deformity in which there exists either an 
abnormal relation between the bones of the foot to each other, or to the 
tibia and fibula. There are six simple and several compound forms of 
talipes. The simple varieties are talipes equinus, calcaneus, varus, val- 
gus, cavus, and planus. Among the compound forms are those of 
equino-valgus, equino-varus, calcaneo-valgus, caleaneo-varus, etc. 

In talipes equinus the heel is drawn up, and the weight of the body 
falls upon the plantar aspect of the metatarsus, the toes and phalanges ; 
the gastrocnemius and soleus are shortened, the tendo Achillis tense, 
and in extreme cases the heel can not be brought down to the ground. 
Callosities are formed upon the sole of the foot along the metatarso- 
phalangeal line. When paralysis of the anterior muscles of the leg has 
taken place, the toes are turned under, as in Fig. 869. In this condition 
there are atrophy and complete loss of power in the tibialis anticus, 
peroneus tertius, extensor longus digitorum, and extensor pollicis 
muscles. 

Simple talipes equinus is not of very frequent occurrence, since it is 
almost always complicated with inward rotation of the tarsus, or aa 2 
equino-varus. 
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Treatment.—When complete paralysis has not occurred, and if taken 
early, talipes equinus, whether congenital or acquired, may be cured, or 
marked deformity pre- 
vented, by the institu- 
tion of proper treat- (7 


i 
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ment. Section of the 
tendo Achillis is rarely 
necessary when the case 
has not been neglected. 
The propriety of tenot- 
omy can be determined 
by the degree of resist- 
‘ance met with in the 
effort to bring the sole 
of the foot to a right 
angle with the axis of 
the leg. If thiscan not ay s 
be accomplished, or if, Fie, 866. Fie. 867. 

when the tarsus is firm- Congenital talipes equinus. (After Churchill.) 
ly flexed on the leg, 


Discs 
pressure upon the su- 4 {| Bass oad 
ral muscles produces a \ oo 2 
painful and marked kK \: \WA 


spasm (Sayre), tenot- 
omy is indicated, espe- 
cially in those patients 
who can not afford the ‘© 
long-continued expense 
of mechanical treat- 
ment, and who of ne- 
cessity can not remain 
long in the hands of an 
experienced surgeon. 


E Zi yuan 


In simple equinus the 
indications are to over- cae cae : aes eis: boars 
Acquired talipes equinus. In Fig. 869 there has occurred complete 
come the muscular con- : nares of the extensor muscles. (After Churchill.) 


traction by artificial 
appliances, and to restore the normal tonicity and power to the anterior 
tibial group of muscles. 

When a child is born with talipes equinus (and all forms of congenital 
clubfoot should be treated from birth), deformity of the bones of the 
foot, and the too great stretching or elongation of the anterior muscles, 
may be prevented by the following simple means: Cut a piece of light 
board as wide as the sole and a little longer than the foot, and cover it 
with adhesive plaster in such a way that the sticking surface is next to 
the skin. This is laid along the sole of the foot, to which it is fastened 
by adhesive strips, and a light bandage, leaving the end of the board to 
project a little beyond the toes. From the end of the board traction 
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may be made by a strip of plaster carried upward and fastened along 
the front of the leg near the knee, sufficient tension being exercised to 
draw the foot into its natural position. Or, if deemed necessary, arti- 
ficial muscles (rubber tubing) may be attached from the tip of the board 
to insertions fastened near the knee on the antero-lateral aspects of the 
leg. The apparatus must be carefully readjusted when- 
ever it becomes loose or causes pain. 

When the patient is able to walk, simple cases of 
equinus may be corrected by wearing a stiff, solid, and 
well-constructed laced shoe, which will hold the instep 
well down and keep the sole of the foot in close con- 
tact with the sole of the shoe. The weight of the 
body, falling upon the anterior portion of the foot, 
will aid in carrying the heel to the ground with each 
=== step. 

Fie. 870.—Bones of the In more obstinate cases the Sayre shoe (Fig. 871) 
falies catia (Ae more nearly meets the mechanical indications than 
Smiky ont Neble any other apparatus. When there is no inversion of 

the foot (varus), the lateral rubber muscle J G is un- 
necessary. In ordering this shoe it is advisable to send to the instru- 
ment-maker the shoe at the time worn by the patient, and with this the 
distance from the sole of the heel to the upper articular margin of the 
tibia, as well as the circumference of the leg at 
this point. To this may be added the measure- 

ments around the foot, at the bases of the toes, |i . 

and around the malleoli. In all cases of talipes ‘SilitiesZ 

in walking children and adults it is important NG 
that all excoriations be healed before any ap- 
pliance is adjusted. 

The idea must not, however, be entertained 
that the simple application of the shoe, or any 
mechanical appliance, will correct the deformity. 
The after-treatment is a most important feature 
in these cases. Electricity and massage are im- 
portant adjuvants. The weaker galvanic cur- 
rent should be preferred, the positive pole being r 
placed along the track of the nerve which sup- Bs, aA ae ss 
plies the affected muscles, while the negative 
sponge is carried over the bellies of these muscles. The application 
should be made about twice each week, while massage should be em- 
ployed twice daily. 

In those cases where tenotomy is deemed advisable, the operation is 
performed as follows: The patient being placed under the influence of 
an anesthetic, the tarsus is flexed forcibly upon the leg, in order to place 
the tendo Achillis and plantar fascia upon the stretch ; a slight puncture 
of the skin is then made, a little anterior to the tendon, and on the inner 
side of the leg, slightly above the malleolus ; this opening is now carried 
to the edge of the tendon by traction upon the integument, and the 
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tenotome introduced, with its flat surface toward the tendon. The ten- 
sion upon the tissues is now relaxed, and the edge of the knife turned 
toward the parts to be divided ; the tarsus is flexed strongly upon the 
leg, and the tendon again made tense, when the knife is pressed forward 
and outward through the tendon, which separates with a very audible 
snap. The thumb of the operator being placed over the tendon exter- 
nally, acts as a guide and support, preventing the blade from passing 
through the integument and causing an open wound, an accident which 
should be carefully avoided. As soon as the division of the tissues is 
effected, the blade of the knife should be withdrawn, flatwise, and the 
thumb of the operator slipped over the slight puncture, which is at once 
covered with one or two strips of adhesive plaster; the plantar fascia can 
be divided in a similar manner, if desirable, the whole foot being then 
enveloped in cotton, and a snug roller bandage applied. The foot is now 
secured, by mechanical appliances, at a right angle to the leg, as hereto- 
fore described. Division of the extensor tendons of the toes is not often 
required. The best point of section is just over the metatarso-phalangeal 
articulation. 

Talipes Calcaneus.—In this rare form of clubfoot the toes are drawn 
upward and the tarsus flexed upon the tibia ; impairment of function 
exists in one or more of the sural muscles ; 
the tibialis anticus, peroneus tertius, ex- 
tensor longus digitorum, and pollicis are 
shortened. This deformity may be either 
congenital or acquired (Figs. 872, 873). 


Fie. 872.—Congenital talipes calcaneus. Fie. 873.—Acquired talipes calcaneus. 
(After Churchill.) (After Churchill.) 


It is usually met with in children, or may occur at any period of life, 
from rupture of the tendo Achillis, or paralysis of the muscles of the 
calf of the leg, ununited fracture of the os calcis, ete. In this condition 
the mechanical and surgical appliances and treatment are exactly opposite 
to those of the preceding variety. An ununited section of the tendo 
Achillis should be corrected by cutting down upon this tendon at the 
seat of the division, freshening the divided ends, and sewing them 
together with silk sutures. Mild cases of caleaneus may be relieved by 
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the wearing of a well-fitting laced shoe, the weight of the body aiding in 
correcting the deformity. When the toes can not be brought down 
without the aid of additional pressure, the apparatus in construction 
similar to the one recommended for flat-foot can be 
applied. The object to be obtained is to elevate 
the heel and depress the toes by mechanical means. 
For this purpose, the shoe as devised by Dr. Sayre 
(Fig. 874) is admirably adapted. This is a strong 
laced shoe, with steel rods running up on either 
side of the leg to a collar below the knee, the rods 
being hinged at the ankle to allow of free motion 
at this joint ; from the heel of the shoe a small steel 
spur is seen, to which is se- 
cured a strong piece of elas- 
ss tic, passing up to the collar 
Fie. 874.—Suyre’s shoe for around the leg. This rubber 
Sibes calcaneus. (ter a ptificial muscle, taking the 
place of the gastrocnemius 
and soleus muscles, if made of sufficient tension, 
will elevate the heel and restore the foot to its 
normal position. There are, however, various in- 
struments for the correction of this deformity, the 
surgeon modifying the shoe as may be required to 
suit each case. In addition to the mechanical ap- 
pliances, the after-treatment, by electricity, mas- 
sage, etc., should be carried out as in other forms 
of clubfoot where atrophy of the muscles and loss 
of power exist. 

Talipes Varus and Equino - Varus.—These de- 
formities consist of an inward rotation of the foot, 
and are the most common forms of talipes (Figs. 
875, 878). The majority of cases are those in which 
spastic contraction of the sural muscles also occurs 
(equino-varus). Talipes varus and equino-varus 
are more often congenital, but are frequently ac- 
quired, one or both feet being involved. The de- 
gree of deformity varies from slight inversion of 
the foot to the most exaggerated form in which 
the sole looks upward, while in the act of walking 
the dorsum rests upon the ground. 

The changes which the structures of the foot Wan renee 
undergo are shortening of the plantar fascia and #6. 87°, — Tulpe cater 
the internal lateral ligaments, together with a Churchill.) 
contractured condition of the tibialis anticus and 
posticus muscles and permanent deformity of the bones. The displace- 
ment of the bones of the tarsus will correspond to the extent of the de- 
formity ; the astragalus being tilted downward, the scaphoid is displaced 
inward and downward by the action of the tibialis posticus, the tubercle 
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on this bone becoming very prominent; there is in addition marked 
rotation at the astragalo-scaphoid and calcaneo-cuboid junctions, the dis- 
placement being especially marked in this last-named articulation. 
When the deformity exists at birth, if not corrected early, the bones 
will become misshapen, and the deformity permanent. 
| The treatment of talipes equino-varus in the infant consists in the 
| application of small rubber bands or pieces of tubing, which will make 
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Fig. 876. Fie. 877. Fic. 878. 
‘Three grades of talipes varus. (After Churchill.) 


constant and gradual traction in the line of the weakened or paralyzed 
muscles. This (Barwell’s) method is as follows: 

Cut a piece of strong adhesive plaster into the shape of a fan, which 
is split into four or five strips converging toward the apex of the fan 
(Fig. 879). ‘‘ The 
apex of the tri- 
angle is passed 
through a_ wire 
loop with a ring in 
the top (Fig. 880), 
brought back upon 
itself, and secured 
by sewing. The 
plaster is firmly 
secured to the foot 
in such a manner | 
that the wire eye Fie. 879.—(After Sayre.) Fig. 881.—(After Sayre.) 
shall be at a point 
where we wish to imitate the insertion of the muscle, and that it shall 
draw evenly on all parts of the foot when the traction is applied. Secure 
this by other adhesive straps and a smoothly adjusted roller. 

“The artificial origin of the muscle is made as follows: Cut a strip of 
tin or zine plate, in length about two thirds that of the tibia, and in 
width one quarter the circumference of the limb (Fig. 881). This is 


shaped to fit the limb as well as can be done conveniently. About an 
68 


Fia. 880. 
(After Sayre.) 
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inch from the upper end fasten an eye of wire. Care should be taken 
not to have this too large, as it would not confine the rubber to a fixed 
point. The tin is secured upon the limb in the following manner: From 
stout (moleskin) plaster cut two strips long enough to encircle the limb, 
and in the middle of each make two slits just large enough to admit the 
tin, which will prevent any lateral motion; then cut a strip of plaster, 
rather more than twice as long as the tin, and a little wider; apply this 


Fre. 882.—(From Barwell.) Fie. 883.—(From Barwell.) 


smoothly to the side of the leg on which the traction is to be made, be- 
ginning as high up as the tuberosity of the tibia. Lay upon it the tin, 
placing the upper end level with that of the plaster (Fig. 882). Secure 
this by passing the two strips above mentioned around the limb (Fig. 
883), then turn the vertical strip of plaster upward upon the tin. 
3 A slit should be made in the plaster where it passes over the 
eye, in order that the latter may protrude. The roller should 
Fie. 854. then be continued smoothly up the limb to the top of the tin. 
The plaster is again reversed and brought down over the band- 
age, another slit being made for the eye, and the whole secured 
by a few turns of the roller. A small chain, a few inches in 
length, containing a dozen or twenty links for graduating the 
adjustment, is then secured to the eye in the tin. 

‘* Into either end of a piece of ordinary rubber tubing, about 
one quarter of an inch in diameter and two to six inches in 
length, hooks of the pattern shown in Fig. 884 are fastened by 
Fie. 885. & Wire or other strong ligature (Fig. 885). One hook is fastened 

to the wire loop on the plaster on the foot, and the other to the 
chain above mentioned, the various links making the necessary changes 
in the adjustment. 

‘‘The dressing, when complete, is shown in Fig. 883.” (Sayre.) 
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A roller should now be carefully and smoothly applied over the plas- 
ter and between the leg and the artificial muscles. 

When the muscles can not be obtained, and in mild cases, in which 
the foot may be brought readily into position, a correction may be 
effected by means of one or more strips of adhesive plaster as follows: 
One end of the strip is laid upon the dorsum of the foot, near the bases 
of the third and fourth toes, whence it is carried in a slightly spiral 
direction to the inner border of the sole, and across the sole to the outer 
margin of the foot. As the foot is now brought into a normal position 
by the hand of the operator, the strip of plaster is laid along the outer 
and anterior aspect of the leg and thigh, and firmly secured by encircling 
strips of the same material. A bandage over all will hold the dressing 
in position. 

When the patient is able to walk, the clubfoot shoe (Fig. 871) will 
give the greatest satisfaction. The rubber muscles should be applied 
and regulated in such a way that they will imitate as 
nearly as possible the normal action of the muscles they 
are intended to assist. A less expensive instrument, one 
which yields good results in the milder 
forms of talipes equino-varus, and which 
may be readily made by any ordinary 
worker in iron, is shown in Fig. 886. It 
consists of a sole-piece of sheet iron, 
which is riveted to a heel-piece of the 
same material, and is roomy enough to 
hold the heel of the patient without 
chafing. It should be nicely padded, 
to prevent the danger of excoriations. 4, gg, tron shoe 
To this heel-piece is attached, by a for talipes varus 


and equino-varus 


LP hinge joint with limited forward and in position. The 
- = 5 adhesive strips 
Fie. 886.—Iron shoe backward motion, an iron bar which ex- and Dances hace 


for talipes varus E = A : 
and equino-varus. tends to the padded iron collar around er ae 


the leg, near the knee. The foot of the 
patient is secured to the sole-piece by adhesive plaster, with the aid of 
the instep strap shown in Fig. 887, and a flannel roller carried over all. 
As the perpendicular bar is now carried parallel with the leg, and held 
in this position by buckling the collar around the leg at the knee, the 
foot is turned outward and held in its normal position. An ordinary 
lacing shoe should be worn over the brace. 

An apparatus, the mechanism of which is somewhat similar to this, is 
highly recommended by Mr. Reeves, and is shown in Fig. 888. 

The modification of Scarpa’s shoe (Fig. 889) possesses some advan- 
tages over the iron shoe above described, and should be preferred to it 
when it can be obtained. 

Tenotomy and fasciotomy will be found necessary in a large propor- 
tion of cases of talipes equino-varus, and, when not essential to ultimate 
success, it will greatly expedite the permanent restoration of the mem- 
ber to its normal position. The application of Esmarch’s bandage from 
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the toes to above the knee, though not essential, renders the operative 
procedure more rapid and easy of execution. The tendo Achillis is 
divided as heretofore directed. In addition, the tibialis anticus and the 
tibialis posticus will, as a rule, require to be divided. The tendon of the 
tibialis anticus should be 
cut subcutaneously about 
one inch above its insertion 
into the internal cuneiform 
bone by introducing the 
tenotome beneath it from 
the middle line of the foot. 
It can be made prominent 
by forcible eversion of the 
foot. Division of the ten- 
don of the tibialis posticus 
is best effected by an inci- 
sion parallel with the inner 
EZ 2 border of the tibia just 
Outer view. be Les above the internal malleo- 
YO, Be teient of talipes oquino-varus, | (Aivee Beever), | WS, -whele =i) sleagumemmions 
relation to this surface of 
the bone. As soon as it is exposed, an aneurism needle should be passed 
beneath it, when it can be drawn out through the wound and divided 
with the scissors. Subcutaneous section of this tendon is a very diffi- 
cult and uncertain procedure, while no mistake is possible through an 
open wound. If careful antisep- 
sis is practiced, and if the wound 
is at once closed with catgut su- 
tures, no suppuration can occur. 
The plantar fascia should be di- 
vided by introducing the teno- | 
tome flatwise under the fascia 
from the inner border of the foot, 
turning the edge outward, and 
cutting the fascia as it is made 
tense. Several lines of section 
through this fascia may be made 
when necessary. Each puncture 


should be closed with aseptic col- Fie. 889.—Modified Scarpa’s shoe for talipes varus and 
lodion. equino-varus. (After Reeves.) 


Tarsotomy. —In exaggerated 

and chronic cases of congenital talipes equino-varus a wedge-shaped 
exsection of a portion of the tarsus will at times permit a restoration 
of the foot to its normal position, and serve to restore in great part the 
usefulness of the member. In two recent cases in which I performed 
this operation the most gratifying results were obtained. In each case 
before operation the patient walked with the dorsum of the foot on the 
floor, and, in one instance, the toes pointed directly backward. 
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After Esmarch’s bandage has been applied, a free incision is made 
along the fibular side of the foot, extending from below the external 
malleolus to the tarso-metatarsal junction. All the tissues should be 
lifted from the bones by the periosteal elevator, and the wedge-shaped 
section of the tarsus removed by the gouge or chisel. The anterior por- 
tion of the astragalus will require to be removed, and as much of the 
tarsus should be exsected as is needed to permit the restoration of the 
foot to the natural position ; for it is not only necessary to evert the 
foot, but to make at the same time a marked rotation of that part of the 
member anterior to the line of section. The tendo Achillis should now 
be divided, and, as soon as the proper position is obtained, the incision 
closed and covered with iodoformized gauze, and a light dressing and 
compression bandage applied tight enough to arrest all oozing. A plaster- 
of-Paris dressing is now put on, and the foot held in position until this 
hardens. This last procedure can be facilitated by adjusting two strips 
of adhesive plaster, one of which will serve to hold the foot at aright 
angle to the axis of the leg, and the other to keep it rotated outward while 
the plaster is being applied and is hardening. The dressing may be re- 
moved not earlier than the fifteenth day, and should not be disturbed 
for a month unless from soiling or smelling it is necessitated. 

In a certain proportion of cases which, from neglect to institute treat- 
ment immediately after birth, will not yield to the measures heretofore ad- 
vised, great benefit may be derived from forcible manual twisting of the 
foot into a proper position. The patient is usually anesthetized and the 
foot is so held that no strain will be brought upon the ankle joint while 
the process of twisting the bones of the tarsus is being carried out. While 
the patient is still under the anesthetic a plaster-of-Paris dressing should 
be applied and the foot held in the improved position until the plaster is 
firmly set. This may be repeated from time to time, and should be con- 
sidered one of the best methods in the treatment of all forms of talipes in 
which there is marked distortion of the foot and tarsus. If these means 
were carried out in all cases, the need for tarsotomy would be excep- 
tional. 

Talipes Valgus.—In this deformity the normal arch of the foot is 
lost, and the foot is everted (Figs. 890, 891). The contracted muscles 
are the peroneus longus and brevis, while the paralysis, as a rule, affects 
the tibialis posticus, anticus, and flexor muscles. When the tarsal arch 
gives way, the plantar fascia, caleaneo-cuboid ligaments, and _ short 
flexors become stretched, and the tibialis anticus is elongated. The yield- 
ing of these muscles may be due to paralysis, or to strain from the habit 
of carrying heavy weights. 

Treatment.—In talipes valgus in an infant the eversion may be cor- 
rected by means of the adhesive strips applied as in the treatment of 
varus. The direction of .traction is of course opposite. The artificial 
muscles, after the method of Barwell, are also as applicable here as 
in varus. The iron shoe, made with the bar to come upon the inner 
side of the leg, is as serviceable in mild cases of valgus as in varus 
or equino-varus. This apparatus is always worn inside of an ordinary 
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shoe. Nyrop’s boot (Fig. 894) is highly recommended by Mr. Reeves. 
It consists of a stiff-soled lacing shoe, with a leg collar and iron or steel 
bar attached to the outer side of the shoe, with a lateral hinge opposite 


Fre. 890.—Congenital talipes valgus. 
(After Churchill.) 
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Fie. 891.—Acquired talipes valgus. 
(After Churchill.) 


the outer malleolus. To the inner side of the sole, near the heel, is at- 
tached a strong piece of elastic webbing, by which inversion of the foot 
is effected by buckling the strap to the collar near the knee. 

When tenotomy of the peronei muscles is indicated, they should be 


Fie. 892.--Inner view of a severe valgus of the right foot. 
(After Reeves.) 1, Inner maileolus. 2, Inner surface 
of head of astragalus. 3, Tubercle of seaphoid. 


Fre. 893.—Inner view of the bones of a severe valgus. 
(After Reeves.) 1, Tubercle of scaphoid. 2, Astragalus. 
8, Os ealcis. 4, Internal cuneiform bone. 5, First meta- 
tarsal. 


divided subcutaneously from 
three quarters to one and a half 
inch (owing to the age of the 
patient) above the externa] mal- 
leolus. Cuneiform tarsotomy 
may be applied to the correc-— 
tion of this deformity in ex- 
aggerated cases in adults. 
When the bones are thorough- 
ly ossified it will be impossible 
to change the shape of these 
organs and restore the normal 
shape of the part by any me- 
chanical apparatus, no matter 
how persistent in its use. The 
incision is made along the 
inner side of the foot, and the 
apex of the conical section 
must be at the outer border of 
the tarsus. The details of the 
operation and the after-treat- 
ment are practically the same 
as given for equino-varus. 

A very satisfactory and suc- 
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cessful method of treating flat-foot is that of Dr. Royal Whitman’s, and 
is as follows : * 

‘*The foot is first immersed in hot water, afterward vigorously mas- 
saged, especially about the dorsum, and is then slowly forced into a 
position of adduction. . . . This inward twisting is at first resisted by a 
_ mixed voluntary and involuntary muscular spasm, which gradually gives 
way under steady pressure. When the limit of adduction has been 
reached the foot is firmly held until all pain has subsided, when the 
patient is instructed to make voluntary movements of flexion and exten- 
sion. The foot is then released and twenty minutes of voluntary exer- 
cises follow, and at intervals during the day the patient, by active mus- 
cular efforts and passive motion, constantly works to 
one end—namely, to regain the lost power of adduc- 
tion—while once daily the twisting is performed by 
the surgeon. 

‘‘During the ten days, more or less, while this 
active massage is being performed, the patient is 
allowed to walk a little, wearing whatever support 
has been selected. The most satisfactory in practice 
and the most scientific in theory of any support with 
which I am acquainted is the brace advocated by 
Dr. Whitman. In each case it is made on an iron 
mold, with the cast of the foot in the corrected posi- 
tion asa model. The cast is taken a few days after & ; 
the twisting by removing the plaster splint for the Fic. 894—Nyrop’s shoe 

F oe ° for talipes valgus. (Af- 
purpose. Another plaster splint is usually applied ter Reeves.) 
until the brace is ready. This steel brace extends 
from just behind the ball of the great toe to a point in front of the inner 
tuberosity of the os calcis; thus the foot rests on its normal supports, 
the inner flange reaches to a point in front of and a little below the 
internal malleolus, while the small outer one fits in behind the base of 
the fifth metatarsal. The weight on the outer border forces tbe inner 
part of the brace snugly up against the weak arch. The time required 
from the date of the anesthesia until a patient can walk about with 
some comfort on these well-fitting supports is about three weeks. Ina 
foot without stiffness, of course, they can be applied without the pre- 
liminary twisting and massage. 

‘“These braces should be worn some six or more months ,depending 
upon the severity of the case, during which time the patient should him- 
self continue the twisting and massage. They can then gradually be 
laid aside. The ultimate result is a flexible foot in a correct position 
without pain, and can justly be considered a radical cure. Although 
the proper application of this brace requires some skill in the use of 
plaster of Paris and a wise attention to the details of massage, the re- 
sults warrant its use in an important case.” 

Talipes Cavus.—Hollow-foot is almost always an acquired deformity, 
although it may be congenital. It occurs with talipes calcaneus, equinus, 


* Dr. Walter C. Wood, “ Annals of Surgery,” vol. xvi, p. 407. 
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and, in a mild degree, may complicate varus and equino-varus. In this 
deformity the antero-posterior arch of the foot is exaggerated, the plan- 
tar fascia and the muscles of the plantar region which have their origin 
behind the medio-tarsal joint, and are inserted anterior to this articula- 
tion, are shortened. The plantar fascia and the calcaneo-cuboid liga- 


ments are also shortened. The sole of the foot no longer rests upon the 
floor, as in the normal condition (Fig. 895), but touches only at the heel 
and along the metatarso-phalangeal line. 

Any inflammatory process of the plantar region may induce contrac- 
tion of the fascia or ligaments; or spastic contraction of the muscles of 

this region from local or remote causes 
a may produce this deformity. Commenc- 
5 
d Y 
Fra. 895.—Showing the surface of the sole is performed. Of these two procedures, 
ae pe ae normal’ tarsoclasis is the most readily accom- 
plished ; but, when the tarsoclast can 
not be had, section through the tarsus, with a thorough division of the 
plantar fascia, will be justifiable. Fortunately, few instances will occur 
where such harsh procedures will be called for. 
should be divided in all cases which do not readily yield to mechanical 
treatment. 

Talipes Planus.—Flat-foot has been partially considered with talipes 
valgus, with which condition it is almost always associated. The antero- 
posterior arch of the foot is more or less obliterated, and in severe cases 
the anterior portion of the sole spreads out or 
widens in its transverse diameter (Fig. 896). 
ligaments of the ankle joint are generally in- 
volved, while the tibialis anticus and the 
muscles of the plantar aspect of the foot are Fie. 896.—Cast of the right foot in a 

Sette ; : case of talipes planus, at the Poly- 
elongated. The principal cause of this de- clinic. 
formity is the habitual carrying of heavy 
burdens, or pressure of the superincumbent weight of the body upon 

Treatment.—It is exceedingly difficult and in the majority of cases 
impossible to correct this deformity. The best method is to support the 
arch of the foot by a comfortable adjustment of pressure by inserting a 
piece of felt in the sole of the shoe, just beneath the arch. 

The deformities of the toes are congenital and acquired. The con- 
genital deviations from the normal are the presence of one or more su- 
pernumerary toes (polydactylus), or the absence of one or more of these 


aa Re distortion of ‘tie. teeta api ie ae 
In recent cases the deformity may be relieved by wearing a plain shoe 
The plantar fascia and calcaneo-cuboid 

the arch of the foot, together with lack of tonicity in the muscles, and 

members (syndactylus). 


a 

g permanent unless exsection or crushing 
with a low, broad heel and straight, thick sole. The plantar fascia 
ligaments are stretched, the internal lateral 
of strength in the ligaments and fascia. 
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In polydactylus the most frequent supernumerary toe is one connected 
with the great toe, attached usually on its inner or tibial aspect, near the 
junction of the metatarsal bone and phalanx. In a rare case of this de- 
formity, reported by Prof. Sayre, there were eight toes on the right and 
ten on the left foot. 

Treatment.—All minor deformities the removal of which does not 
endanger the life of the individual, or diminish the usefulness of the 
member affected, demand amputation within the first year or two of life, 
before the patient is old enough to become conscious of possessing a de- 
formity. 

Syndactylus is a term applied not only to the partial or entire ab- 
sence of one or more fingers, but also to the condition known as congen- 
ital web-toe. . 

Web-toes may be treated in the same way as web-fingers. If neglected 
until the child is old enough to become accustomed to the deformity, op- 
eration is of doubtful propriety. 

When one or more toes are missing, even when the deformity is offen- 
sive to the sight, the question of operative interference (except for relief 
from pain) should depend upon the degree of use- 
fulness enjoyed by the deformed member. An im- 
portant principle in the surgery of the foot is to 
save every particle of surface for the support of the 
body. This conclusion gains additional force in 
the ability to conceal the deformity by a properly 
constructed shoe. 

The acquired deformities of the toes result in 
almost all cases from improperly adjusted shoes. 
The displacement may be in all directions, although F's, 8%. ate ee 
those of the great and little toes are usually to- (After Reeves.) 
ward the median line of the foot. The middle toes 
may be flexed in one joint, extended in another, or crossed over each 
other. 

Hallux valgus, or displacement of the great toe toward the fibular or 
outer side of the foot, is a common deformity (Fig. 899). In exagger- 
ated instances mechanical or surgical interference is demanded. Hallux 
valgus is caused chiefly by shoes which are pointed at the tip and are too 
short for the foot. It may also occur with clubfoot, and generally with 
talipes varus and planus. The action of the muscles inserted into the 
base of the great toe must not be altogether overlooked in the etiology 
of this deformity. Of the five muscles which arise from the tarsus and 
metatarsus and are inserted into this toe, all but one tend to carry it to- 
ward the fibular side of the foot. 

In being displaced, the great toe is usually carried above the second 
“or third toe, occasionally beneath it. The phalanx is more or less com- 
pletely dislocated from the original articular surface of the metatarsal 
bone, being twisted around to its outer lateral aspect. The cartilage of 
the old portion disappears, and a new joint surface is developed on the 
external aspect of the metatarsal bone. From pressure, a callosity of 
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varying thickness develops over the tip of the metacarpus, adding greatly 
to the appearance of deformity. 

Treatment.-—Mild cases of hallux valgus may be cured by elastic ten- 
sion steadily applied, as follows: A soft kid or chamois-skin cover is 
made for the affected toe, and to the end of this a piece of thin elastic 
webbing is attached. To the webbing a strip of adhesive plaster is 
stitched, and this is carried around the heel 
and is made to adhere along the outer side 
of the foot in such a way that the webbing 
is made to draw the toe outward (Fig. 898). 

In severe cases, operative interference can 
alone restore the toe to its normal position. 
The operation consists in an incision made 
along the inner side of the foot, the center of 
which is over the angular projection at the 
end of the metatarsal bone. The callosity 
should be removed, the joint opened, a 
wedge-shaped segment removed from the 
end of the metatarsal bone and the phalanx. 
Enough should be removed with the exsec- 

tor or metacarpal saw to permit the bones 
Fie. 898.—Sayre’s method of treating : +4 
hallux valgus. (After Sayre.) to be brought into proper position, where 
they should be held by a silver-wire suture 
passed well into the bone a half-inch from the cut surface ; or the bones 
may be held in apposition by transfixion with small steel drills. Fig. 
899 is from a cast taken from a patient at Mount Sinai Hospital upon 
whom I did this operation in both feet. The degree of correction is 
shown in Fig. 900. : 

This operation is preferable to that of osteotomy of the first metatar- 
sal bone just behind the articulation, for the reason that the callosity 
and projection opposite the joint can only be removed by excision. 

Hallux varus, or pigeon-toe, is 
a much rarer deformity, and occurs 
usually as a result of cicatricial con- 
tractions or from spastic action of 
the abductor-pollicis muscle. The 
treatment consists in adjusting a 
well-made shoe that will push the 
toe into its proper position. Di- 
wh vision of any cicatricial tissue or 
Fic. 899.—Hallux valgus. the tendon of the abductor muscle 

(From paticntat Mount may he necessary. ee 
Displacement of the little toe is 
usually inward and beneath the fourth. The same treatment may be 
applied in this deformity as given for hallux valgus. 

Flexion of the toes may be complete when there is paralysis of the 
extensor muscles. The most usual form is that in which the first phalanx 
is tilted upward, that is, seemingly extended, while the distal phalanx 
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is drawn downward, so that the nail is to the front, and the tip of the 
toes rests upon the ground. This condition is also known as hammer- 
toes. 

The cause is chiefly one of improper shoeing, by which the toes are 
not allowed to be fully extended, and, being held 3 in this cramped posi- 
tion by the shoe, the muscles and fascie become permanently shortened. 
The plantar fascia is usually involved in chronic cases. The extensor 
muscles become shortened as well as the flexors, which are, however, the 
principal agents in producing the deformity. 

Batension of the toes beyond the normal line is a rare condition. It 
could only be caused by paralysis of the flexors. 

Treatment.—In mild cases of incipient hammer-toes a cure may be 
effected by wearing a shoe long enough to allow these members to be 
extended. In more chronic and oh einate cases 
a metal sole should be adjusted so that an ordi- 
nary shoe can be worn over it. Just beneath the 
middle of the toes is a series of perforations in 
the sole, through which loops are passed. The 
toes are straightened by traction on the loops, 
which are tied below (Fig. 901). In some in- . E 

1@. 901—Apparatus for ham- 
stances tenotomy of the long flexor and extensor — mer-toes. (After Reeves.) 
muscles and of the plantar fascia is essential. 

The tendons of the extensor digitorum should be subcutaneously divided 
just over the bases of the toes; the flexor tendons near the middle of 
the plantar surface of these members. 

Bunions are callosities resulting from intermittent pressure upon cer- 
tain portions of the foot. 

Corns are both hard and soft. A hard corn differs from a bunion 
only in size. Soft corns are small ulcers situated between the toes or in 
the fissures on the under surface. They are caused by friction of oppos- 
ing surfaces and moisture. 

Bunions and hard corns are to be treated by relieving the unnatural 
pressure which caused them. Comfortably fitting, yet not necessarily 
loose shoes, of soft leather, should be worn. Pieces of Canton flannel, 
cut into rings and laid upon each other so that the pressure will be dis- 
tributed to the surfaces near the corn, will be advisable, in simple cases, 
even when loose shoes are adopted. A small tuft of cotton dipped in 
vaseline will aid in softening the hard covering. Soft corns may be 
readily cured by inserting pellets of absorbent cotton moistened with 
borax dissolved in glycerin, and applied so as to protect the raw sur- 
faces and prevent friction. 

Ingrowing nail is one of the commonest affections of the feet, and is 
almost always met with in the great toe. The palliative treatment is to 
cut away portions of the nail near the inflamed surface and protect this 
by a small pellet of lint moistened in the borax and glycerin mixture. 
The employment of cocaine, however, enables the surgeon to remove the 
offending nail without pain, and in this way a permanent and radical 
cure is effected. I have performed this operation repeatedly after the 
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following method: The foot and toes should be cleansed and thoroughly 
. disinfected. An elastic ligature should be thrown around the toe, as 
close to the metatarsal junction as possible. The aneesthesia is effected 
by introducing the hypodermic needle of the cocaine syringe beneath the 
skin on the dorsum of the toe, half an inch behind the nearest surface of 
the nail—i. e., just about the posterior border of the matrix. Three or 
four drops of a four-per-cent solution are forced out here and the needle 
pushed under the skin, to right and left, until about fifteen minims have 
been injected across the toe and on either side of the nail toward the tip. 
The line of this injection is in the shape of a horseshoe. The needle 
should now be removed, and reinserted through the anesthetized skin, 
and carried thence subcutaneously, until the anesthesia is complete at 
all points around the nail. In from three to five minutes insensibility is 
perfect. An incision is first made from the middle of the posterior mar- 
gin of the nail directly backward for half an inch. A second incision 
across the top of the toe, extending as low down as the most inferior por- 
tion of the nail, on either side, uniting with the central end of the per- 
pendicular cut, gives the entire wound a T-shape. The two quadrilat- 
eral flaps of skin are now dissected up, turned one to the right and one 
to the left side, and held away by the weight of an artery forceps or by 
retractors. The nail should next be split from before backward in the 
middle line, the incision extending through the matrix as far back as 
the transverse incision through the skin. Both halves and the matrix 
should be thoroughly extirpated, all granulation tissue scraped out, and 
the foot dipped into a basin of warm sublimate solution, 1-to-2,000. At 
this juncture the elastic tourniquet should be removed, and the wound 
allowed to bleed for a minute. By this means the excess of cocaine solu- 
tion is washed out of the tissues. The ligature should then be reapplied. 
The flaps are now brought into position, the space formerly occupied by 
the horny part of the nail packed with sterile gauze, and the entire toe 
enveloped in the same material. A narrow bandage should be applied 
firmly enough to hold the gauze in place, and to exercise sufficient com- 
pression to prevent bleeding. Over this a generous piece of protective 
should be thrown and a second bandage applied. When, in applying 
this bandage, the elastic ligature is reached, it should be taken off and 
the roller carried on to the foot. A single dressing usually suffices, and 
it need not be removed for ten days or two weeks. When the nail has 
cut into the soft parts only on one side, a less radical procedure is advis- 
able. The cocaine is injected along the line of the ingrown nail, and a 
long wedge-shaped strip of skin and subcutaneous tissue removed with 
the scalpel. As the wound heals by granulation, the soft parts are re- 
tracted below the level of the nail. When it is not absolutely necessary 
to remove the entire nail, the soft tissues on the diseased margin may be 
excised, or a portion of the nail on that surface excised, including as 
much of the matrix as belongs to the section removed. 

Deformities of the Upper Extremity—Clavicle.—Congenital absence 
of portions of one or both of these bones may exist. No case of complete 
absence of the collar bone is as yet on record. The partial deficiency 
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may occur on one or both sides, and is usually at the inner extremity. 
The indications in treatment are to use a figure-of-8 brace around the 
shoulders to prevent them from being approximated in part by the 
actions of the pectoral muscles. 

Paralysis of the deltoid and serratus magnus muscles imparts to 
the shoulder a deformed appearance. In deltoid paresis the shoulder is 
flattened, and the acromion process more prominent and easily recognized. 
The arm is incapable of being lifted to a right angle with the spine. It 
may be due to injury of the circumflex nerve, or to a central nervous 
lesion. When the serratus magnus is paralyzed, the vertebral border of 
the scapula is tilted outward in a position of unusual prominence. 
Neither of these injuries is amenable to surgical treatment. 

Anchylosis of the shoulder is more amenable to the operation of ex- 
section than to forcible breaking up of the adhesions. This last proce- 
dure may be employed 
in cases of partial an- | 
chylosis in which no 
inflammatory process 
is going on. In an- 
chylosis of the elbow- 
joint the same treat- 
ment is advisable. 

Deformities of the 
forearm are compara- 
tively rare. Of the 
congenital variety, oc- 
casionally there exists 
a fusion of the two 
bones. The length of 
the forearm is normal, 
as is the motion at the 
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nation and pronation : 
; ° Fie. 902.—Congenital fusion of the radius and ulner. 
are impossible. In the (From a case at the Polyclinic.) 


only case I have ever 
seen, from which Fig. 902 is taken, the hands were in the prone posi- 
tion. Operative interference was not indicated in this instance. 
Distortions due to rickets are at times met with, and may result from 
the action of the muscles upon the softened bones, or to pressure from 
the habitual carrying of burdens in the hands. In destruction of one of 
the bones of the forearm by ostitis, or after its removal, deformity usually 
results, the deviation of the hand being toward the side of the missing 
bone (Fig. 903). 
Treatment.—In deformity after rickets, correction by osteotomy 1s 
justifiable after the disease is arrested. In the distortions due to loss of 
substance there is little hope of relief. If the loss on one side is limited, 
exsection of a portion of the sound bone and reunion of the divided sur- 
faces by wire sutures might be entertained. 
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Club-Hand.—Distortions of the hand, not unlike those already de- 
tailed as occurring in the foot, yet far less common, may be met with. 
The deformity may be at the wrist-joint, in the intercarpal or carpo- 
metacarpal articulations, and may be due to failure of development in 
the bones of the fore- 
arm or hand, to muscu- 
lar paralysis, to frac- 
ture, dislocations, or 
cicatricial contractions. 

In the congenital de- 
ficiencies, the radius is 
more often wanting, or 
only partially devel- 
oped, allowing the hand 
to be carried toward 
the radial side. The 
carpus is occasionally 
deficient. Not infre- 
quently the congenital 
cases are symmetrical, 
and the lower extrem- 
ities are also involved. 

The muscles are de- 
ficient in some of these 
cases of osseous mal- 
formation. The usual 
condition in paralysis 
is that of flexion of the 
carpus and metacarpus 
upon the forearm. 

This variety is 
termed palmar, the 


opposite, dorsal club- 

Fie. 903.—Deformity resulting from subperiosteal exsection of the hand. When the dis- 

entire radius for ostitis. (From a case operated on at the Poly- is : 

clinic. ) placement is lateral it 

is called radial or ul- 

nar, as the hand is carried outward or inward. As in club-foot, there 
are compound forms of club-hand. 

As to frequency in the congenital types, the radius being chiefly at 
fault, the radial distortion is most frequent. When from any cause the 
equilibrium between the muscles is impaired, the hand is usually flexed 
upon the forearm, and the condition is known as palmar club-hand. | 
With this there may be radio-palmar or ulno-palmar deformity. 

Fracture of the radius (Colles’s), or epiphyseal separation, may induce 
a mild form of radial club-hand. Unreduced dislocations will, of course, 
cause deformity. Deformities due to cicatricial contraction, as after 
burns, extensive phlegmons, etc., are occasionally met with. 

The treatment of all these different varieties of club-hand will depend 
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upon the particular cause. In the worst form of congenital deformity, 
amputation at or shortly after birth should be performed. Other and 
milder cases may be improved by mechanical apparatus constructed to 
meet the indications. 

In muscular paralysis the same general rules of practice as laid down 
in club-foot due to this cause should be followed. Tenotomy may be 
necessary. The extensors may be subcutaneously divided about the 
middle of the metacarpal bones. The flexors slightly above the wrist- 
joint. The lateral deformities also will justify in some cases division of 
the contracting muscles. The rule to be followed is to do subcutaneous 
tenotomy when the tendon to be divided is far enough away from any 
important nerve or vessel to allow a perfectly safe and sure division of 
the tendon; if not, the tendons should be exposed by incision under 
strict antisepsis, and each one picked up on an aneurism-needle and 
divided in plain view. 

The propriety of breaking up adhesion in anchylosis with malposition, 
or of resection, should be determined by the condition of the parts and 
of the patient, and the necessities of the case. 

The Fingers and Hand.—Among the congenital deformities of the 
fingers are polydactylus, syndactylus, and web-finger, or fusion of two 
or more digits. The acquired deformities are due to contraction of the 
palmar fascia, of the muscles and tendons, to paralysis of certain mus- 
cles, and to osseous and articular lesions, both traumatic and idiopathic. 

Supernumerary Finger (Polydactylus).—The usual location of one 
extra finger is on the radial side of the thumb or ulnar aspect of the little 
finger, near the metacarpo-phalangeal junction (Fig. 904). It may or may 
not possess phalanges or cartilages. If the phalanges exist, a synovial 
cavity will be found at the junction with the metacarpal bone, or with 


the phalanx of the normal 


member. 


a Fic. 906.—Stunted and 


Fie. 904.—Supernumerary digits. (After Fie. 905.—Double hand. webbed hand. (After 
Reeves. ) ; (After Reeves.) Reeves.) 


A rare form of supernumerary fingers is shown in Fig. 905, in which 
there is practically a double hand. Amputation of the supernumerary 
members should be made soon after birth. 

In syndactylus, all or a portion of one or more fingers may be 
wanting (Fig. 906). Amputation of the deformed portion is usually 


advisable. 
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Web-finger is usually congenital, although it may be acquired. In 
mild cases, where the union between the contiguous surfaces is slight, 
and the web is thin, the following method will succeed: A round elastic 
ligature or cord is carried through the web just in front 
of the metacarpo-phalangeal articulation, and the ends 
are turned back and attached to a band around the 
wrist (Fig. 907). This is allowed to remain for three 
or four weeks, until the hole made by the ligature is 
lined with epidermis. A second puncture should now 
be made about one inch in front of the first, the liga- 
ture passed through this, and the ends tied. The con- 
stant traction of the elastic gradually cuts through the 
web, yet so slowly that the track of the wound becomes 
covered with epidermis. This procedure should be re- 

ye peated until all the web is divided. 
Fie. 907.—Elastie liga- - 
ture passed through When the fingers are solidly united, the method of 
See Noble Serith.) "  Didot should be preferred. An incision is made down 
the palmar surface of one finger (the index, Fig. 908) 
and along the dorsal surface of the adjoining member (the middle finger). 
The flaps are dissected up so that the one removed from the palmar sur- 
face of the index-finger remains attached to the middle finger, while the 
posterior flap is attached along the dorsum of the index-finger. They 
are then sutured in position (Fig. 909). 

In those cases in which the bones are only slightly united, the line 
of union may be sawed through. When the bones are fused into one 
solid mass, an operation is not 
indicated. 


Fic. 909.—Transverse sections of the webbed fin- 

gers, showing in the upper figure the line of 

b; separation between the two flaps; in the mid- 

A dle, the outline of the separated flaps; below, 

Fie. 908.—Didot’s method of operating for web- the sutures are applied. (After Fort and Noble 
fingers. (After Fort and Noble Smith.) Smith.) ; 


Chronic flexion of one -or more fingers may result from paralysis of 
the extensor muscles, spastic contraction ot the flexors, or from contrac- 
tions of the palmar and digital fascia. Paralysis of the extensors may 
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be temporary or permanent. Lead-poisoning not infrequently leads to 
temporary impairment of the function of this group of muscles. 

In neglected cases of chronic extensor paralysis, permanent shorten- 
ing of the opposing muscles, with contraction of the palmar fascia, 
occurs. 

The indications in treatment are to restore, if possible, the functions 
of the paralyzed muscles, and to prevent deformity by the adjustment 
of an apparatus which will keep the fingers extended. 

Contraction of the palmar fascia, as a result of any inflammatory pro- 
cess, gives rise to the most common deformity of the fingers. Penetrat- 
ing wounds of the palm, or idiopathic phlegmon, are exceedingly apt to 
result in fascial contraction and chronic malposition of the fingers. 

This process takes place at times in persons of the gouty or rheumatic 
diathesis without any marked symptom of local inflammation. The 
tendons are not affected, as a rule, in the earlier stages of Dupuytren’s 
contraction. In old cases the muscles are shortened. The fascial con- 
tractions are well shown in Figs. 910 and 911. 

Treatment.—In mild cases, taken early in the commencement of the 
affection, a cure may be effected by repeated stretching of the fascia by 
fully extending the fingers involved. The instru- 
ment shown in Fig. 912 devised by Dr. Battey, 
of New York, will be found very useful in such 
cases. In obstinate cases fasciotomy is demand- 
ed. Division of the palmar fascia should be 
done as follows: The hand should be rendered 


Fre. 910.—Dupuytren’s contrac- Fie. 911.—The same, in the middle and ring fingers. a, Contracted 
tion in the fascia of the palm band of palmar fascia. 6, Flexor tendons (not involved). c, Sheath 
and of the little finger. (After of tendons. d, Digital prolongations of ata fascia. (After W. 
Noble Smith.) Adams and Noble Smith.) 


thoroughly aseptic by washing in sublimate solution, and made blood- 
‘less by Esmarch’s bandage. The hypodermic injection of four-per-cent 
cocaine solution renders the operation painless. The delicate fascia 
knife should be introduced beneath the bands of fascia, which can be 
made prominent by extreme extension of the fingers, the edge turned 
upward, and a thorough division effected, taking care not to allow the 
knife to cut through the skin. Every resisting band should be divided 
until the fingers can be readily brought into a position of overcorrec- 
tion. Two or three lines of section may be made in the palm and one 
or two through the digital prolongations of the fingers involved. By 


carefully inserting the knife closely beneath the fascia, the vessels of 
64 
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the palm and fingers may be avoided. The palm should be covered 
with a thick layer of sublimate gauze, and a splint applied in order to 
keep the fingers perfectly straight. This should be worn for two or 
three weeks, at which time passive motion should be made and the 
splint reapplied for another week. After it is removed, thorough ex- 
tension should be practiced at least once a day for several months. 
Snap- or Jerk-Finger.—This name has been used to designate a con- 
dition in which free extension and flexion of one or more fingers is more 
or less interrupted. As the affected digit is being flexed or extended, 


Fig. 912. 


motion is arrested in a certain position, and, if a violent effort is made, 
or if flexion is continued by aid from the other hand,.a perceptible jerk 
occurs as the obstruction is overcome. A nodular swelling, to the touch 
resembling the ganglia often met with on the back of the wrist, may be 
felt along the line of the tendon at or near the metacarpo-phalangeal 
joint. Snap-finger may be due to a circumscribed thickening of the ten- 
don, or a disproportion between the size of the tendon and sheath fora 
limited area. This condition is believed to exist, especially in the thumb, 
where the jerk occurs in one third of all cases. Mr. Reeves thinks that 
in the fingers it is chiefly due to the synovial fringes catching upon the 
transverse process of the palmar fascia. This may occur not only ‘‘from 
thickening of this process of fascia, but also from rolling up or displace- 
ment of the synovial sheaths.” 

Snap-finger may be traumatic or idiopathic in origin. Strains on the 
tendons and fascia in the act of lifting, direct violence, as well as the 
gouty and rheumatic inflammations, are noted in the etiology. The 
treatment consists in passive motion, and internal medication to correct 
any dyscrasia. If relief does not follow ordinary measures, an incision 
should be made and the ¢nlargement dissected out. 

In certain cases in which adhesion of the tendons to their sheaths and 
to the palmar and digital fascia occur chiefly as a result of penetrating 
wounds, it will—in order to relieve the deformity—be required to make 
an open dissection and divide the adhesions in plain view. Such opera- 
tions can be done with impunity, and with an extraordinary degree of 
success, if the strict antiseptic precautions are observed. Esmarch’s 
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bandage is essential to the operation, and cocaine anesthesia I have fre- 
quently demonstrated to be perfectly satisfactory in these procedures. 
The wound should be closed at once with fine silk sutures. Catgut is 
not sufficiently reliable in this region. The danger of inflammation and 
contractions of the fascia from opening into the hand under sublimate 
irrigation and careful antisepsis are exceedingly remote. Even the most 
extensive injuries of the hand may be made to heal with as little deform- 
ity as often follows a simple wound in which inflammation and suppu- 
ration are established. Figs. 918 and 914 are taken from a hand one 


Fig. 913.—Gunshot-wound of the hand. Wound of entrance. 


year after the receipt of a gunshot-wound. The muzzle of the piece was 
in contact with the skin at the time of the explosion, and the charge of 
small shot and wadding entered at the palmar aspect of the little finger, 


Fic. 914.—Wound of exit of the charge. 


‘and passed out through the metacarpal bone of the index-finger and to 
the ulnar side of the thumb. The third and fourth metacarpal bones 
were broken, while the second was comminuted and almost all of it 
blown away. The flexor tendons and fascia of the palm were torn and 
divided. ‘The treatment consisted in immersion of the member in 1-to- 
2,000 sublimate solution, thorough removal of powder and all foreign 
matter, reposition of attached fragments of bone and shreds of tendons, 
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fascia, and muscle in as near their normal relation as possible, and ap- 
plying a sublimate-gauze dressing, placing the hand in the natural posi- 
tion and holding it there with a splint and roller. In this case motion 
was secured in every finger, and no contrac- 
tions of the fascia have taken place. 

When the tendons are divided, either in 
the forearm near the wrist or in the palm or 
along the fingers, it is essential that the di- 
i » vided ends be stitched together with silk 
Fic. 915.—Deformity resulting from Sutures. Cocaine anesthesia and Esmarch’s 

Sotto emame an’ bandage should be employed. 

Deformities of the hand and fingers also 
result from exostosis and new formations of 
cartilage in the digits (Figs. 915 and 916). 
Amputation is indicated in the latter condi- 
tion, while in exostosis relief may be obtained 
by direct incision and removal of the offend- 
ing bone. 

Phlegmon of the Hand and Fingers.— 
Phlegmon of the fingers is an exceedingly 
painful affection. Occurring, as it usually 
does, in the terminal phalanx, a knowledge 
of the arrangement of the fascia here is essen- 
Fone yee alte renter tial to proper treatment. Fig. 917 shows the 

chondroma of the phalanges. intimate attachment of the connective-tissue 
fibers to the integument of the palmar aspect 
of the digit and to the matrix of the nail, the separation of the various 
layers to form spaces in which are contained quantities of fat. The gen- 
eral convergence of these bun- 
dles of connective tissue toward 
the center is well illustrated in 
the cut. They are intimately 
attached to the sheath of the 
tendon in front and to the peri- 
osteum posteriorly. The lymph- 
channels follow the layers of 
fascia from the skin toward the 
bone. Phlegmon of the finger 
(‘“felon,” or ‘‘whitlow”) may 
originate in the bone or perios- 
teum, but most frequently be- 
gins in the soft tissues. On 
account of the arrangement of Fie. 917.—Showing the converging arrangement of the 
. : dense connective-tissue bundles in the finger around 
the fascia and lymphatics, the the last phalanx. (After Vogt.) i 
inflammation rapidly extends to 
the tendon or periosteum. ‘The dense structure of the tissues here, which 
prevents their yielding to the pressure of the inflammatory infiltration, 
will account for the unusual degree of pain present in this affection. 
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— Phlegmon of the palmar aspects of the thumb or little finger, not re- - 
lieved by early incision and disinfection, may extend along the sheaths 
of their tendons and invade the entire 
palmar fascia. Conversely, central phleg- 
mon of the palm of the hand may radiate 
to these digits (Fig. 918). 

By reason of the anatomical arrange- 
ment of the sheaths of the ring, index, 
and middle fingers, closing as they do in 
blind extremities at the metacarpo-pha- 
langeal articulations, the inflammatory 
process does not extend, as a rule, into 
the large synovial sac beneath the palmar 
fascia (Figs. 918 and 919). Upon the back 
of the hand and fingers phlegmon behaves 
as it does beneath the skin in other parts 
of the body. 

In the treatment of whitlow the first | 
indication is to relieve tension at the py, 918-showing by injection the con- 
earliest moment by puncture or incision. —Hnuity of the synovial 


sheaths of the 
little finger and thumb with the large 


The exact point of inflammation in the aad the palmar fascia. (After 
earliest stage of phlegmon may be recog- on 

nized by direct pressure with a small 
pointed instrument, as a probe or di- 
rector. Cocaine may be utilized to 
prevent pain when the incision is 
made. A rubber ligature tied around 
the finger to arrest the circulation, 
and a few minims injected into the 
line of incision, will deaden all sensi- 
bility. The incision should be free, 
and down to the tendon or bone, to 
insure relief of all tension. The part 
should then be submerged in warm 
sublimate solution, the ligature re- 
moved, and, after a minute or two of 
bleeding under water, an iodoferm 
strip should be packed into the 
wound, and a moist aseptic dressing 
applied. 

When pus has formed and can be 
evacuated in this manner, the open- 
ing should be made upon the lateral 
Fie. 919.—Showing at A A A the sheaths ofthe asnects of the finger, in order to 

ring. middle, and index fingers ending in blind : 

extremities toward the palmar sac. (After gvoid the sheath of the tendon. 

Ce In phlegmon beneath the palmar 
fascia the same principles of incision and drainage should be applied, 
avoiding the larger vessels when possible. 
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Ganglion.—Ganglion is due to the localized collection of a variable 
quantity of synovial fluid in the sheaths of the tendons, or bursze on 
the dorsum of the hand or wrist. Excision and dissection under cocaine 
aneesthesia, and strict asepsis, I have found to be the most satisfactory 
means of effecting a cure. They may be made to disappear by absorp- 
tion, after subcutaneous rupture from a sharp blow with the back of a 
book or padded hammer. 

Division of the tendons of any part of the hand or of the wrist near 
the hand demands careful asepsis and immediate suture of the tendons 
and nerves, if these be divided. When the 
wound is across the wrist, the skin should be 
freely dissected back in order to thoroughly 
expose the tendons, which usually are consid- 
erably retracted in the direction of the origin 
of the muscle; it also requires a thorough 
knowledge of anatomy in order to separate 
the various tendons and to unite the upper sec- 
tion to the proper tendon of insertion. I em- 
ploy fine sterile silk sutures, using two threads 
to each tendon, and an additional thread when 
the tendon is unusually broad-or strong, such 
as the flexor carpi ulnaris. The needle is 
passed entirely through the tendon between 
one eighth and one fourth of an inch from 
the divided edge. All sutures are inserted 
and approximation made gradually with the 

hand and arm in a position which will most 
ite Morice ant hans Zest? thoroughly relax the tissues to be approxi- 
which may avoid the more im- mated. Nerve suture has been described. It 
portant vessels. (After Vogt.) at Be 
1s Important in uniting such a nerve as the 
median or ulna at the wrist, to use fine needles, a round one preferably, 
which will not cut the nerve fibers, and to pass one needle and suture 
through the center of the nerve about one eighth of an inch from the 
cut surface; then on either side of this to insert a very delicate suture 
into the sheath of the nerve. Approximation should be very carefully 
made, not jamming the ends of the nerve together, but securing them 
snugly inapposition. The dressing should consist of iodoformized gauze 
with plaster of Paris over all, the hand being held properly flexed for 
six or eight weeks after the operation. The nerves reunite in from two 
to six weeks. Function may not always be early established, and in 
some instances months, and as much as two years, have elapsed before 
conductivity was restored. 


CHAPTER XXXII. 


TUMORS. 


THE word twmor (from twmere, to swell) was formerly applied to any 
abnormal formation or collection of matter within the body. The over- 
accumulation of fecal matter in the colon, the swelling due to extravasa- 
tion of blood, or to the retraction of a muscle after rupture of its tendon ; 
an abscess, a retention cyst, a hernia, a floating or displaced kidney, as 
well as all the recognized non-inflammatory neoplasms, as sarcoma, fibro- 
ma, lipoma, carcinoma, etc., were ranged under the comprehensive head- 
ing of fwmors. 

Of late years the application of the term has been more restricted. 
A tumor is now defined to be a circumscribed, non-inflammatory mass, 
composed of new-formed elements which, having their type in the nor- 
mal embryonic or adult tissues, are dependent upon these for nutrition, - 
and yet are not amenable to the laws regulating and limiting the devel- 
opment of the normal structures. 

Circumscribed, because a general or widespread hypertrophy or hy- 
perplasia does not convey to the eye or touch the idea of a swelling or 
tumor. The accumulation of fat in obesity can not be called a tumor, 
yet the fat so deposited over a wide area differs in no essential particular 
from that which forms a lipoma. 

Non-inflammatory, for the reason that this most clearly separates 
true neoplasms from -the cell proliferation of the ordinary inflammatory 
process, with its characteristic heat, pain, redness, and swelling. 

New formations in this, that although the law established by Johan- 
nes Miiller—that the elements of all tumors, no matter how changed from 
the normal, spring from and have their types in the normal tissues of 
embryonic or adult life—stands. unquestioned, yet these elements, in 
their changed conditions, tend to persist or to grow indefinitely, in utter 
disregard of the laws of limitation in the development of normal tissues. 

The efforts at classification of tumors upon a histological basis have 
not been generally satisfactory. Virchow, Foerster, Cornil and Ranvier, 
and other pathologists, with the same end in view, have arrived at con- 
clusions scarcely reconcilable. A discussion of these various classifica- 
tions belongs more properly to special works on pathology. Clinically, 
they admit of division into two heads—the malignant and non-malig- 
nant. ; 

Malignancy in a tumor means its tendency to become multiple by 


metastasis; the tendency of the elements of which it is composed to 
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travel along the lymph or blood channels, and, thus disseminated, to 
reproduce the parent tumor ; or its tendency to invade and destroy the 
tissues in its vicinity, and to recur én loco after extirpation. 

Strictly speaking, the tendency of a neoplasm to induce death has 
nothing to do with the question of its malignant character, for certain 
tumors, as fibro-myomata of the uterus and simple ovarian cysts, tend 
to produce death by pressure and exhaustion as well as carcinomata and 
sarcomata by general dissemination. 

The malignant neoplasms are grouped under two headings—carci- 
noma and sarcoma. 

The non-malignant are as follows: lipoma, fibroma, myxoma, oste- 
oma, enchondroma, angioma, neuroma, myoma, adenona, papilloma, 
and lymphoma. 

Carcinoma.—A cancer may be defined to be a tumor, composed of 
embryonic cell elements of varying shape and proportions, collected in 
groups, which groups or clusters are partially separated by a well-de- 
jined stroma. 

While the elements of the carcinomata do not always differ so widely 
from those of the sarcomata (especially the more embryonic cells of this 
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Fig. 921.—Development of carcinoma. s, Bundles of tibrous tissue containing oceasional connective-tissue 
corpuscles. a, Cancer cells in groups or rows between the stroma. (After Cornil and Ranvier.) 


latter neoplasm), the alveolar structure of the stroma of cancer will 
always render it easy of recognition. 

Sancer cells vary greatly in shape and faeces being ele ‘flat, 
ovoid, fusiform, polygonal, and measuring from s;55 to zerp aNd 5hy inch 
in diameter. Each cell may contain one or many nuclei. The nucleus 
is often of large size, at times occupying the greater portion of the cell 
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space. The nucleoli are especially prominent. The cell elements of car- 
cinoma are contained within the alveoli, and float in or are in contact 
with a juice of varying quantity and consistence. 

The walls of the alveoli are composed of a fibrillated structure of 
modified connective tissue. In old tumors the fibers of the stroma are 
closely packed together, while in more recent neoplasms connective-tissue 
corpuscles are frequently observed between the clusters of cells (Fig. 
921). The alveolar arrangement of the stroma is well shown in Fig. 922, 
in which the cancer cells have been removed. 

The alveoli are not isolated cavities, but communicate more or less 
freely. In the connective-tissue walls of the alveoli the blood vessels and 
lymph channels are lodged. In the 
development of a carcinoma the prolif- 
eration among the cells proper of the 
neoplasm excites a similar condition in 
the connective-tissue cells of the neigh- 
boring and involved tissues, and, co- 
incident with the multiplication of the 
cancer elements, the connective-tissue 
elements are developed. In this way 
the stroma is formed around and among 
the cancer cells, and in rare instances 
this proliferation is so rapid that clus- 
ters of adipose cells are caught within 
the neoplasm and remain as such in the 
process of growth in the tumor. 

Carcinomata spread by direct inva- Fic. 922—Stroma of cancer from which the 

a : : cell elements have been removed. (After 
sion of contiguous tissues, and along Cornil and Ranvier.) 
the route of the lymph channels. 

It is not uncommon (as established by Cornil and Ranvier) for indu- 
ration and hypertrophy of the ganglia of the nearest lymph plexus to 
occur before metastasis has taken place, a fact of great interest to the 
surgeon. Thissearly glandular hyperplasia is due to the irritation caused 
by the neoplasm, and though less acute is not unlike the adenitis of an 
ordinary inflammatory process. 

Three chief varieties of cancer are recognized—the scirrhus, encepha- 
loid, and mucoid or colloid. Epithelioma will also be included under 
this heading. 

Scirrhus, or hard cancer, is distinguished by the greater proportion 
and thickness of the stroma, in comparison with the cell elements. 
Many of the cells in this variety of neoplasm, especially those more 
deeply situated, undergo extensive granular metamorphosis, and appear 
as granular corpuscles, having lost all the characteristics of the cancer 


elements. ie ore 
Encephaloid, soft, or medullary cancer 1s rich in cells and cancer- 


juice, while the stroma is very thin. It is more vascular, and in gross 
b] se . 
appearance is like broken-up brain-matter ; hence the name encephaloid. 
Owing to the embryonic character of the new-formed blood vessels and 
= . 
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the lack of resistance from the scantily developed stroma, aneurismal 
dilatations of the vessels are common, and rupture frequently occurs. 

Colloid cancer is characterized by the presence within the alveoli of a 
fluid rich in mucin, which substance also appears in all the foci that may 
be developed by metastasis. Many of the cells disappear, and those 
which remain are unusually large and swollen. The alveoli are also dis- 
tended and the walls more translucent than in scirrhus. 

The changes which cancers undergo are chiefly granular metamorpho- 
sis and ulceration. The cells of the deeper portions of the neoplasm, de- 
prived of sufficient nourishment by reason of their central position, break 
down in a granular detritus, which is absorbed and carried away in part 
by the blood vessels, but chiefly by the lymph channels. In older 
tumors this gradual loss of cellular elements is followed by contraction 
of the stroma and sinking in or retraction of the integument. Inflamma- 
tion and ulceration of a cancer may result from direct irritation from 
without, or may occur as a result of the growth of the neoplasm, which 
thus often cuts off its own nutrition. The process is not unlike ulcera- 
tion in the normal tissues, only the granulations are often very exuber- 
ant and the death of tissue rapid. AJl forms of carcinoma are subject 
to the deposit of pigment, and under such conditions have been termed 
melanotic cancer. 

Causes.—Cancer is a disease of adult and of late adult life. Scirrhus, 
encephaloid, or colloid cancer, under twenty years of age, is exceedingly 
rare. It occurs chiefly in the period of life between thirty and sixty. 
Women are more frequently attacked than men. Prolonged irritation 
is undoubtedly the chief exciting cause of the development of this neo- 
plasm. In evidence of this conclusion is the fact that those portions of 
the body which are subjected to the greatest amount of irritation are 
most often affected. The mammary gland, pylorus, rectum, and uterus, 
are the more common locations of cancer. 

Diagnosis.—The recognition of cancer is positive only by microscop- 
ical examination, and depends in part upon the peculiar characters of 
the cells already noted, but chiefly upon the appearance gf the stroma. 
Clinically, the diagnosis will depend upon the age of the patient, the 
location of the tumor, its consistence, immobility. and the condition of 
the lymphatic glands in the line of the vessels toward the center.. A 
tumor occurring after the age of thirty-five, of a mildly painful char- 
acter, and increased when firm pressure is exercised ; steadily, although 
at times slowly, enlarging, movable, it may be, beneath the skin or 
within thé substance of the organ or part in which it is located, yet not 
freely so, should be looked upon with suspicion. If it has existed for 
several months, and there is retraction of the integument over a portion 
of the mass, together with induration of the nearest lymphatic glands, 
the diagnosis of cancer is almost positive. As between the three differ- 
ent forms of cancer, it may be said that scirrhus is much the more com- 
mon, is slower in growth, and harder to the touch. Colloid cancer or 
the colloid degeneration of scirrhus is also hard, and grows slowly, and 
from palpation and inspection can not be differentiated from scirrhus 
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with any certainty. It is comparatively rare. Encephaloid is a soft, 
elastic tumor, not always of uniform consistence, but generally of smooth 
surface, and always of rapid growth. Its vascularity is therefore much 
more noticeable than that of either of the other varieties, and metastasis 
is more rapid. As between sarcoma, the chief diagnostic points are the 
age of the patient, sarcoma being more common in the young, cancer in 
the old and middle-aged ; the lymphatics are not involved in sarcoma, 
except when extensive ulceration and septic absorption occurs; in gen- 
eral, the superficial veins of sarcoma are more dilated and perceptible, 
and the tumor more elastic. 

The excision of a portion of a tumor for microscopical examination 
for purposes of diagnosis may in exceptional instances be justifiable. 
Any unnecessary irritation of the mass is reprehensible, since metastasis 
is more apt to occur under such conditions. 

Epithelioma.—An epithelioma may be defined as a neoplasm, the 
embryonic elements of which assume, in a varying degree, the shape and 
arrangement of the normal epithelium. Developing usually in the skin 
or mucous membranes, they at times originate in tissues remote from 
them, as in the bones. 

Malignant epitheliomata may be divided into two classes: 1, the flat 
or superficial ; 2, the tubular or deep. 

The first variety is by far the more common. It occurs by preference 
upon the muco-cutaneous surfaces, as the lips, prepuce, anus, vulva, etc., 
but may appear either upon the skin or mucous surfaces, remote from — 
any line of union of these coverings, as the tongue, cheek, face, ete. 

Flat epithelioma usually begins as a nodule or induration of small 
size, slightly reddened at its margin, the center of which very early in 
its history breaks down into a dirty ulcer which, when kept fairly clean, 
is reddish in color, and, when not cleansed, is covered with a grayish 
mass of pus and broken-down tissue, either solidified into a crust or 
scab, or in a softened state. The margins of the ulcer are sinuous, hard, 
and everted. It may limit itself to a small area, or develop steadily, and 
sometimes with great rapidity until, after extensive destruction of the 
tissues in its neighborhood, death ensues from hemorrhage, sepsis, or 
metastasis. Pain, usually mild in character, is always a symptom of 
this disease. Lymphatic engorgement may occur in the first few weeks, 
but usually from four to eight months, and even a longer time, may 
elapse. 

Examined microscopically, this form of epithelioma is seen to be com- 
posed of flattened cells, containing one or several nuclei, with a tendency 
on the part of the elements to form themselves in concentric layers (Fig. 
923). In the center of these spheres of flattened epithelia are frequently 
seen a few cells which have undergone the colloid change. Farther out 
the surrounding cell elements are more embryonic in character, eylindri- 
eal, spherical, or polygonal from lateral compression, the mass being 
limited externally by a stroma of connective tissue, varying in quantity, 
which separates one epithelial nest from the others composing the entire 


neoplasm. In the process of ulceration an epithelioma is surrounded by 
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a zone of embryonic tissues due to the cell proliferation of the inflamma- 


tory process. 


Tubular epitheliomata are considered somewhat less malignant than 
the looular or bird’s-nest variety just described. After reaching a cer- 
tain stage in their development, they may 


Le 
~ 


0 


Fig. 923.—Lobular or spherical epitheli- 


remain stationary ; but, in the majority of 
instances, the tendency is to grow, as well 
as torecur after removal. They are usually 
situated upon the skin, where they origi- 
nate in the sweat or sebaceous glands or 
upon the mucous membranes, where they 
spring from the follicles of these surfaces. 
The antrum maxillare is occasionally the 
seat of this variety of neoplasm. 

Microscopically, the flat-celled epithe- 
liomata are composed of pavement or tes- 
selated cells, crowded in tubules or cylin- 
ders, which are long, more or less irregular 
in shape, at times anastomosing with each 
other, and are held together by a stroma 
of connective tissue (Fig. 924). 


oma, 250 diameters. (After Cornil The general shape of these neoplasms 


and Ranvier.) 
: is oval or round. 


Treatment.—The proper treatment of epithelioma will vary with the 


special character of the neoplasm and its location. 


flat epithelioma developing away from a mucous 
surface—i. e., not communicating with a muco- 
cutaneous surface—yield readily to the applica- 
tion of arsentous-acid paste, and of late years 
I have treated almost all of these cases by this 
method and with gratifying success. Even 
when situated near the eye and practically 
communicating with the mucous membrane of 
the eyelid, it may still yield to this remedy 
without danger to the integrity of the eye. On 
the other hand, when an epithelioma is situ- 
ated upon the lip, it should be removed by free 
excision at the very earliest possible moment. 
Epithelioma of the tongue is one of the most 
malignant of all forms of neoplasm and is 
amenable to no other treatment than to early 
and wide extirpation of the part involved. 
After lymphatic engorgement and metastases, 
the application of Marsden’s paste to the epi- 
theliomatous ulcer is of doubtful propriety un- 
less a thorough dissection of all the involved 


The simpler forms of 


Fie. 924.— Tubular epithelioma. 
a, Tubules or cylinders cut 
obliquely. 6, Connective-tis- 
sue stroma. (After Cornil 
and Ranvier.) 


glands has been made prior to the application or at the same time. 
When, after metastatic invasion one or more of the lymphatic glands 
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have been removed, it is my rule to apply arsenious-acid paste in the 
wound so made. The action of arsenious acid is to destroy the weak 
tissue of the epitheliomatous growth. In applying it, it is always 
essential that it rest in contact with a raw surface. If an epithelioma 
is covered with a thick crust, this should be removed either by the knife 
or by the application of caustic potash. The stick of caustic potash, 
when rubbed over these crusts, rapidly destroys them, and enables the 
surgeon to expose the underlying diseased surface in five or ten minutes. 
The formula which I most frequently employ is the following: Arseni- 
ous acid, two drachms; powdered gum acacia, one drachm ; cocaine, 
eighteen grains. Mix and rub well together in a mortar. When ready 
for use, a sufficient quantity should be moistened into a paste about as 
thick as half-melted butter by adding water drop by drop. The paste 
should be laid about an eighth of an inch thick upon a piece of lint or 
gauze, and should extend about one eighth of an inch beyond the mar- 
gin of the ulcer upon which it is applied. It is well not to cover more 
than a square inch of surface at a time, for fear of absorption of too 
much arsenious acid. The length of time the paste is to remain on 
will depend upon the result in a given case. I usually apply it about 
nine o’clock in the morning and leave it on until nine at night, when it 
is removed, and a simple dressing of 
vaseline applied. The next morning 
the paste is applied again and left on 
for about six hours. An application 
of eighteen hours with an interval of 
about twelve hours will suffice for 
ordinary cases. Upon the ale nasi 
or eyelids four or five hours will be 
safer. The after-treatment is a simple 
vaseline dressing. In the very mild- 
est form of epithelioma, such ‘as is 
caused by friction of the spectacles 
upon the nose or that appearing in 


Fie. 925.—Tubular epithelioma with cylindrical 


the form of little pimples upon the elements. a, Tubule cut iia f, Tubule 
. * cut in its long axis. ¢, Cylindrical epithe- 
face, which have been converted into Wy i Miter ceed and eeanien P 


epithelioma by irritation, Marsden’s 
old formula, equal parts of arsenious acid and gum acacia, will 
suffice. 

In the deep or tubular form the skin is usually not broken, the epi- 
theliomatous elements having developed in the follicles and practically 
beneath the skin. The paste will not act directly upon the unbroken skin 
and therefore in these cases it is often necessary to remove the overlying 
skin by dissection, usually under cocaine anesthesia, applying iodo- 
formized gauze to arrest hemorrhage, and then applying the paste after 
all bleeding has stopped. It is sometimes necessary after applying the 
paste to use the curette to scrape away the destroyed tissue. If the 
ulcer does not heal readily within two or three weeks after such applica- 
tion—i. e., if in one or two spots upon the margin there is any induration, 
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the application may be repeated on these places. The practitioner may 
rest assured that by following the above method in properly selected 
cases the vast majority will be cured by one application. 

It has been observed in a number of instances that these milder forms 
of flat epithelioma have undergone certain modifications during an attack 
of erysipelas which was either located at the ulcer or in another portion 
of the body. One such experience occurred in my own practice; an 
epitheliomatous ulcer on the temple became infected with erysipelas, 
which ran its usual course, during which time the ulcer disappeared and 
remained absent for several months. It recurred, however, and was 
cured by the arsenious-acid paste. 

Lymphadenoma.—This variety of neoplasm is entitled to be classed 
with the malignant tumors. It consists of new-formed lymphatic gland 
tissue, and may occur in pre-existing glands 
or in any of the tissues of the body. The 
liver, spleen, and kidneys, the testicle, the 
alimentary canal, the bones and integument, 
may all be the seat of these new formations. 
Coincident with the development of these 
neoplasms, the proportion of white blood- 


; VS corpuscles in the volume of blood is enor- 
2} mously increased, until death ensues from 

| Wy, oe leucocythemia. These tumors may be of 
oN wi oe any size, from a millet seed up to several 
ego : inches in diameter, are soft to the touch, 


Fie. 926.—Reticular structure of a lym- and usually not well defined. They oon ay 
phatic intestinal follicle. a4,Cap- be diagnosticated from other gland tissues 
st PR 5 Wie reticular ~unless examined microscopically, when they 
alee (Atta Fey eater are seen to consist of a connective-tissue 

framework or reticulum, along the fibrille 
of which run the capillaries, and in the meshes of the reticulum the 

lymph corpuscles are situated (Fig. 926). 

The prognosis is grave, and the condition does not justify surgical in- 
terference. 

Sarcomata.—A sarcoma is a tumor the elements of which have their 
type in the normal connective tissues. The cells of a sarcoma may be 
purely embryonic, or may, in a certain sense, resemble the more devel- 
oped elements. They are, however, not capable of organization into a 
permanent tissue. 

Classified according to the shape and size of the cell elements which 
preponderate in their composition, they are called—1, rownd ; 2 spindle ; 
3, giant-cell sarcoma. 

The cell elements of the sarcomata not only vary in size and shape, 
but in the number of their nuclei, of which there may be from one to 
thirty or more. In the more fully developed or spindle-celled neoplasm 
the elements are arranged in bundles which run in all directions. These 
tumors possess little or no intercellular substance, the elements resting 
in contact or separated by the blood vessels which freely permeate them. 
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The richness of the blood supply and the proportion of the tumor occu- 
pied by these channels are well shown in Fig. 927. 

The size and number of the blood channels depend upon the structure 
of the tumor, the round-cell sarcoma being most vascular, while the ves- 
sels are less numerous and of smaller caliber in the spindle-cell variety. 

The intercellular substance also varies in quantity, being scarcely 

perceptible in the round-cell tumor, and more distinct in the spindle or 
fusiform variety. In some of the sarcomata normal connective-tissue 
fibers may exist, and these are believed to have been caught in the de- 
velopment of the neoplasm. 
_ The sarcomata in general develop with great rapidity, and tend to in- 
vade or infiltrate the structures in their immediate neighborhood. In 
this the different forms of tumor also differ. The round-celled neoplasm 
grows more rapidly than the others, 
and is more apt to invade the sur- 
rounding tissues than the fusiform- 
cell variety. It is not the rule for 
these neoplasms to become encap- 
suled, although this may occur in 
the spindle- or giant-cell variety. 

The three varieties of cells may 
exist in the same tumor. Accord- 
ing to Cornil and Ranvier, a careful 
search will reveal the presence of 
giant cells in varying numbers in 
almost all sarcoma ta: : Fig. 927.—Injection of the vascular network of an 

The retrogressive changes which osteo-sareoma. (After Billroth.) 
these tumors undergo are fatty and 
calcareous degeneration. The deeper cells of tumors of considerable size 
—in other words, those farthest removed from the supply of nutrition— 
very commonly undergo the fatty or granular metamorphosis. Not in- 
frequently this granular metamorphosis proceeds so rapidly that the 
blood vessels of the tumor become occluded with the fatty detritus (gran- 
ular infarction). In this way the nutrition in certain portions of the 
growth is interfered with, increasing the area of fatty metamorphosis, or 
inducing gangrene from a sudden arrest of the blood current. 

Calecareous degeneration occurs in certain of the sarcomata irrespect- 
ive of their being situated in the neighborhood of bone. Pigmentation 
occasionally occurs, and this form is at times separately classified as me- 
lanotic sarcoma. It is apt to take place in the small, round-cell tumors. 
Acute inflammation in a sarcoma is almost always followed by the pro- 
liferation of an exuberant granulation tissue, with more or less extensive 
gangrene and death of the mass. Excessive and at times fatal haemor- 
rhage may occur in the process of sloughing. 

A common accident in the evolution of a sarcoma is the extravasation 
of blood from rupture of the walls of the new-formed vessels. Such is 
the crude condition of these tumors that even the cells which compose 
the vessels are embryonic, and readily give way, allowing the escape 
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of blood among the cell elements and intercellular spaces. The more 
nearly the development of the cells approaches a normal tissue, the 
less probability there is of extravasation. The blood thus escaped 
may be absorbed or become encapsuled by pressure upon the cells near 
the point of rupture and become converted into a blood cyst. 

Mucoid degeneration is also occasionally met with in these neoplasms. — 
The cells of certain portions of the tumor disappear, leaving cysts or 
alveoli varying in size from the smallest up to as 
large as two or three inches in diameter in large 
tumors. The cysts are occupied by an amber-colored 
or reddish-brown fluid, which, examined with the 
microscope, demonstrates the presence of blood-cor- 
puscles in various conditions of degeneration. Chem- 
ically, the fluid yields mucin. The name alveolar 
sarcoma (Fig. 928) has been given to this form of 
Fie. 928.—Alveolar sar- tumor. 

coma. (After Green.) Clinical Features.—Sarcomata may be met with 
in all conditions and at any period of life. Compara- 
tively speaking, they are rare in old age, occurring chiefly in children 
and adults under thirty. Occasionally they are congenital. Both sexes 
are equally liable to be attacked. They are, as a rule, idiopathic in ori- 
gin, in rare cases being due to, or at least following, an injury to the 
part involved in the neoplasm. Sarcomata are among the most malig- 
nant new formations, not only recurring iz loco after removal, but tend- 
ing to be disseminated by the blood 
vessels. Unlike the carcinomata, they 
have no lymph channels, and metasta- 
sis must occur by the blood vessels 
which enjoy free anastomoses with the 
caverns and sinuses of the neoplasm. 

The degree of malignancy of a sar- 
coma is, in general, in proportion to 
the embryonic character of the ele- 
ments of which it is composed. Thus, 
the round-celled tumors of rapid de- 
velopment are most malignant, the 
spindle-celled next, the giant-celled 
last in this order. 

As to location, no tissue is exempt. 
They are frequently met with in the 
skin and subcutaneous tissues (Fig. 929); also the osseous tissues, espe- 
cially the long bones, furnish a favorite seat for them. Those devel- 
oping from within are chiefly the myeloid or giant-celled variety ; those 
of periosteal origin are round- or spindle-celled. 

Sarcoma of the bones, according to Prof. S. W. Gross, who has writ- 
ten a most exhaustive paper upon this subject, is exceedingly malignant, 
being only second to cancer of the soft tissues. 

From the foregoing it is evident that the prognosis in any of the vari- 


Fra. 929,—Sarcoma of the scalp and neck. 
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eties of sarcoma is unfavorable. The gravity increases with the dura- 
tion of the tumor, its location near the trunk, and with the rapidity of 
its growth. 

The round-celled, especially those which have undergone the meda- 
notic, mucoid, or alveolar change, are most dangerous ; next, the spindle- 
celled, and, lastly, the myeloid or giant-celled variety. 

Treatment.—Situated superficially, or in the soft parts, they should 
be excised as soon as observed. The incision should always be wide of 
the suspected limit, and the skin and all the tissues should be removed 
well beyond the tumor. When a bone is the seat of the new formation, 
no effort should be made to preserve the periosteum. The bone should 
be divided as far beyond the lesion as may be deemed consistent with 
the safety of the patient and the preservation of the function of the 
part involved. 

When a sarcoma is developed upon an extremity, if it be small or of 
very recent date, a wide extirpation should be undertaken ; but, if there 
is at any time thereafter an indication of recurrence, amputation should 
be considered. 

Sarcoma of the bones of the extremity calls for immediate amputa- 
tion. If the tibia is involved, disarticulation at the knee is indicated. 
If the neoplasm is located in the femur below the middle, the bone 
should be removed at the hip. If the soft parts are not involved, a long 
flap should be made, and the femoral vessels divided as low down as pos- 
sible. 

Early and wide removal of all forms of sarcoma is the indication in 
treatment. In those cases which from the beginning, by reason of their 
location or as a result of neglect, have become so extensive as to be inop- 
erable, the question of injecting into the substance of the neoplasm or 
under the skin the toxic products of certain bacteria may be entertained. 
Dr. W. B. Coley, of New York, has published the report of several cases 
of sarcoma of the tonsil and large tumors of the chest wall, axilla, etc., 
in which, under the influence of the persistent and frequently repeated 
injections of a sterile mixture of the bacillus prodigiosus and Fehleisen’s 
coccus of erysipelas, the tumors have disappeared. A committee ap- 
pointed by the New York Surgical Society to investigate this subject re- 
ported unfavorably on this method, having concluded that the few cases 
of recovery were due in all probability to an error in diagnosis, and that 
sarcoma had not existed. I have in a number of cases employed the in- 
jection of the mixed products as formulated and used by Dr. Coley, but 
in none of my cases has permanent benefit been derived. There is no 
doubt, however, that the virus of erysipelas is capable of effecting a cure 
in certain forms of sarcoma. Iam of the opinion that an acute pyogenic 
infection may also cause a disappearance of some of these neoplasms. 
About ten years ago a gentleman consulted me in regard to a large, firm 
tumor occupying the abdominal wall about halfway between the umbili- 
cus and the right anterior-superior spine of the ilium. He stated that he 
had been struck at this point by the end of a billiard cue several months 
previous to the appearance of the tumor, which grew steadily. When I 
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first saw him it was fully six inches by four in surface measurement, 
and three and a half inches in thickness. I believed it to be a sarcoma 
and proposed to remove it, but promised the patient that if the operation 
demanded the sacrifice of the abdominal wall to such an extent that he 
would practically have a hernia that would incapacitate him for work I 
would desist from the operation. Cutting down upon it, I found the case 
inoperable, but removed a large slice about half an inch thick throughout 
the entire extent of the mass. This was examined by Dr. William H. 
Welch, Dr. W. L. Wardwell, and myself separately, and each confirmed 
the diagnosis of spindle-cell sarcoma. <A few days after the operation I 
injected five minims of Fowler’s solution into the substance of the mass, 
and this was repeated daily for one week. The injections became so 
painful that they were then discontinued. As a result of these injec- 
tions, the tumor and the skin immediately over it became infected and 
extensive suppuration ensued. The patient became much exhausted 
from the exacerbations of temperature due to septic absorption, but 
finally recovered, and is at this time entirely well, with no evidence of 
ever having had a neoplasm, excepting the scar of the incision. 

Drs. A. G. Gerster, B. F. Curtis, and Andrew J. McCosh, of New York, 
have reported cases of cure of sarcoma after erysipelatous infection. Dr. 
Gerster’s case occurred in Mount Sinai Hospital. A young girl was admit- 
ted suffering from a sarcoma of the leg, for which amputation was done. 
The disease recurred and amputation at the middle of the thigh was per- 
formed ; again there was a recurrence, and, finally, amputation at the 
hip joint was made, but the disease recurred in the stump. The patient 
was abandoned, but fortunately contracted erysipelas in the wound. The 
recovery from the erysipelas was followed by complete and permanent 
disappearance of the tumor. She is now, several years later, entirely 
well. I amso convinced of the value of erysipelas in sarcoma that I 
should unhesitatingly advise it in properly selected cases. Upon osteo- 
sarcoma no cures have as yet been reported. It has probably more effect 
upon round- and spindle-cell sarcomata than upon other varieties. I 
have not yet tried it in melanotic sarcoma, but, on account of the ex- 
tremely malignant character of this form of neoplasm, no 
positive benefit should be expected. Within the last two 
years I have made it a rule to inoculate with Fehleisen’s 
coccus every case in which I have operated by free ex- 
cision. The method is as follows: The tumor is removed 
by wide excision. After ten days or two weeks the edges 
of the wound are touched with the Paquelin cautery in 
Fie. 930-—Round. Order to raise a superficial dermatitis; as soon as this is 

ee Groen, eStablished, usually within twenty-four hours, five minims 
of a pure culture of Fehleisen’s coccus (intensified by 

passing through a rabbit) are injected just beneath the epidermis, where 
the lymphatic vessels are engorged as a result of the inflammation. This 
is usually followed within a few days by well-marked localized erysipelas 
with exacerbation of temperature. In about three weeks this treatment 
is repeated, and again inabout two months. Under some conditions one 
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may have to repeat this as many as half a dozen times before the virus 
will take effect and typical erysipelas result. This method is still under 
trial, but deserves consideration, and is justifiable as an experiment in 
view of the hopeless condition which a sarcoma presents. The great 
secret of success in the preservation of life is, however, early operation, 
as well as the after-inoculation with erysipelas. 

Special Forms of Sarcoma—Round-Cell Variety.—The cells are anal- 
ogous to the embryonic elements of the ordinary inflammatory process, 
from which they 
can not be dis- 
tinguished. They 
possess one or 
more nuclei and 
nucleoli, and are 
spherical, or with 
slightly irregular 
outlines from re- 
ciprocal pressure. 
The intercellular 
substance is homo- 
geneous, and either 
very scanty or en- 
tirely absent (Fig. 930). The vessels and blood-channels have been de- 
scribed. This variety of sarcoma occurs everywhere. In the neuroglia 
of the brain and the neurilemma it is called newro-sarcoma or glioma. 

Spindle - Cell Sar- 
coma.—The cells of 
this variety are elon- 
gated or fusiform in 
shape, containing usu- 
ally one, at times 
several, nuclei. The 
ends of the spindle 
may be single or bi- 
furcated (Fig. 931). 
The cells vary in size 
from ys, to qty of 
an inch in diameter, 
and are arranged in 
bundles running in 
various directions 
(Fig. 932). 

Clinically, this is the most common form of sarcoma. They are slower 
in development, firmer to the feel, and less vascular, and of smaller 
dimensions than the preceding variety. As stated, they are somewhat 
less malignant. They may, in rare instances, be encapsuled, although 
the rule is to invade the surrounding tissues. The favorite location for 
their development is the periosteum and in the substance of the bones. 


Fre. 931.—Multipolar cells of asarcoma, (After Cornil and Ranvier.) 


Fig. 932.—Spindle-cell sarcoma. (After Virchow.) 
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They attack the glandular structures, not infrequently affecting the 
breast. While developing here, the increased vascularity of the neo- 
plasms induces hyper- 
eemia of the glandular 
apparatus of the breast 
with consequent prolif- 
eration of the epithelia, 
a condition which has 
been termed by Bill- 
roth adeno-sarcoma. 

Giant-Cell Sarcoma. 
—The cells of this neo- 
plasm are of all sizes 
and shapes: spherical, 
fusiform, and irregu- 
larly oval, having at 
times one, at others 
thirty or more nuclei 
(Fig. 933). They close- 
ly resemble the cells of 
the normal marrow of 
foetal bones. Clinical- 
ly, this form of sarcoma 
is met with usually in 
the bones, especially 


Fic. 933.—Giant-cell sarcoma. From a sarcoma of bone. F : 3 
(After Ordonez.) in the lower jaw and 


the long bones. It 
may develop to an enormous size, remaining practically confined to a 
single bone; less frequently spreading to the surrounding soft parts. 
Bones so affected at times become friable, being readily fractured from 
the body-weight, or yield a crackling sound upon palpation.* 


NON-MALIGNANT NEOPLASMS. 


The non-malignant epitheliomata are the dry, pavement, or pearl- 
‘like epithelioma, papilloma, the adenoma, and the cystic tumors. 

The pearl epithelioma is of rare occurrence. Microscopically, it is 
found to be closely akin to the bird’s-nest tumours, which are classed 
with the malignant growths. The cells of the non-malignant and rare 
neoplasm are, however, flat, and collected in little dry, pearl-like bodies, 
gathered in clusters, and held together, or surrounded by a connective- 
tissue stroma. Occasionally, cholesterine crystals are seen in these 
bodies, and this fact induced Miller to name this form of neoplasm 
‘* cholesteatoma.” 

The proper treatment is removal with the knife. 

* For a consideration of the various mixed varieties of sarcoma, viz., osteoid, neuro- and 
lipo-sarcomata, angiolithic sarcoma, etc., the student is referred to the text-books-on pathology, 


and especially to the excellent work of Cornil and Ranvier, which the author has drawn from 
extensively. 
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Papilloma.—A papilloma is a neoplasm, in structure not unlike the 
normal papillee of the skin and mucous membranes. Each papilla pos- 
sesses a connective-tissue framework which supports one or more new- 
formed vascular loops, and the whole is covered in with one or several 
layers of epithelia. | 

They may be met with upon the cutaneous, mucous, or serous surfaces. 

The most frequent form of papilloma is the ordinary ‘‘ wart.” The 
hard or cutaneous wart is often seen upon the hands; the soft or mu- 
cous wart is frequently met with upon the prepuce, vulva, and anal 
margins. Corns are also classified as papillomata. 

Mucous warts grow more exuberantly than those of the skin. Upon 
the prepuce, where they are kept moist and are subjected to irritating 
secretions and to friction, they form at times enormous masses. Heem- 
orrhage is a common accident, and sloughing, with the emission of a 
most offensive odor, is the rule in these larger neoplasms. 

Essentially benign papillomata may, by long-continued irritation, be 
converted into, or replaced by, an embryonic neoplasm of a malignant 
type. 

Treatment.—The indication is to destroy them at once. The best 
method to pursue is to grasp them with forceps, clip them off with scis- 
sors close to the attached margin, and apply nitric acid to the bleeding 
base of the neoplasm. Anesthesia is obtained by moistening them for 
several minutes with a 4-per-cent solution of cocaine hydrochlorate. The 
nitric acid leaves a yellow stain, which is objectionable when the growth 
is situated upon an exposed surface. 

Adenoma.—Adenomata are neoplasms the structure of which is analo- 
gous to gland-tissue. Following this analogy, they are of the racemose 
and tubular varieties. The racemose adenomata are extremely rare. 
They are composed of collections of acini held together by a varying 
quantity of connective tissue, and lined with epithelium. They may 
develop in all parts of the economy where'the racemose glands are 
found. <A favorate location is the mammary gland, occasionally the 
parotid, the lachrymal gland, and the roof of the mouth. They are 
slow in growth, are spherical in shape, and are freely movable in the 
structure in which they develop. 

Tubular adenoma is more frequently observed than the racemose va- 
riety. The tubules are in some cases separated by a layer of new-formed 
connective tissue, while in others there is no perceptible intertubular 
stroma. The tubules may be single, but are more frequently bifurcated, 
and, asin the normal glands, commence in blind extremities and open 
upon the mucous surface. They are lined with one or more layers 
of glandular epithelium. These tumors are seen in the rectum and 
colon, in the uterus, especially the cervix, and occasionally in the nose 
(Fig. 934). : 

They are spherical or pyriform masses, covered with mucous epithe- 
lium as long as they are contained within the cavities; but when, by 
n of excessive growth, they are exposed to the air, the covering be- 
ard and smooth, like the epidermis. 
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Cysts.—A cyst is a tumor composed of a limiting membrane or cap- 
sule of connective tissue, lined by epithelium and filled with fluid or 
semi-fluid contents. The contained matter may be mucoid or colloid 
material, or sebaceous matter and epithelial cells in various conditions of 
degeneration. . 

Sebaceous cysts occur upon all portions of the external surface, and 
in rare instances develop in the deeper tissues. . 

The external sebaceous tumors are seen very frequently upon the 
face and scalp, and vary in size, measuring at times an inch or more in 


, 


a 


Fie. 934.—Nasal polypus. a, Pavement epithelia, of which the deeper layers, d, are cylindrical, and are 
arranged along the edges of the papillw, b. A vessel is shown at 6. (After Cornil and Ranvier.) 


diameter. They are spherical or flattened tumors, soft and elastic to the 
touch, and freely movable upon the subcutaneous tissues. 

The contents may be a white, cheesy matter or more fluid, and of an 
amber or brown color. Examined microscopically, it is seen to be com- 
posed of epithelial cells which have undergone a more or less complete 
granular metamorphosis, loose granules, compound granular corpuscles, 
cholesterine crystals, rudimentary hairs, ete. The wall of the cyst varies 
in thickness, being at times very thin and closely adherent to the sur- 
rounding structures, and at others thick and easily detached. Those 
upon the hairy scalp, commonly known as ‘‘wens,” are usually filled 
with an amber-colored, jelly-like mass, which escapes upon section or 
puncture of the cyst. Upon the face, or other cutaneous surface, the 
contents are apt to be cheesy in character. 

They are caused by cell-proliferation and the accumulation within the 
hair-follicle and communicating sebaceous gland of its normal secretion, 
which can not escape, owing to the partial or complete occlusion of the 
excretory duct. Cutaneous cysts, from direct violence, and often with- 
out any appreciable cause, may inflame and suppurate. 

Dermoid cysts are closely analogous to the preceding, although situ- 
ated in the deeper structures. They consist of a limiting membrane, and 
liquid and solid contents. In addition to the changed epithelial cells and 
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granular matter, these tumors often contain tufts of hair, rudimentary 
teeth, etc. They occupy by preference the ovary, but are met with in 
all parts of the body. 

Mucous cysts are usually seen upon the lips, buccal cavity, vulva, 
and anus. They may occur in any portion of the alimentary or respira- 
tory passages, or in any of the cavities lined by mucous membrane. The 
wall is thin, lined with epithelium, and adhering to the surrounding 
structures. The contents are a viscid mucus, resembling the white of an 
egg. The cause of the tumor is obstruction of the normal excretory 
duct. The character of the tumor may be suspected from the location 
and the spherical shape. <A slight puncture, with compression, will re- 
veal the mucous character of the contents. 

Serous Cysts.—Cysts of the smaller serous cavities may result from 
hypersecretion of the normal fluid by the epithelia lining the serous 
membrane, in which the excess is not reabsorbed. The swellings often 
observed upon the back of the wrist and hand, and sometimes upon the 
dorsal aspect of the foot, are typical serous cysts, and result from hyper- , 
distention of normal serous burs:ze. 

Lipoma.—a fatty tumor is a circumscribed collection of adipose tis- 
sue growing independently of the other tissues. Lipomata usually de- 
velop in the subcutaneous cellular tissue, and are frequently met with 
about the back of the neck and shoulders. From this location they occa- 
sionally are carried by gravity toward the sacrum, slipping downward 
between the integument and deep fascia. Situated superficially, they 
grow to be irregular and spherical or pyriform tumors of varying size ; 
are usually single, but may be multiple. Less often they are met with. 
in the glands, muscles, bones, and in the abdominal viscera. 

Microscopically, they are composed of vesicles filled with oil or fat. 
The vesicles are connective-tissue corpuscles, the nuclei of which are dis- 
placed to the periphery and compressed against the investing membrane 
of the vesicle. These vesicles are held together in clusters of various 
size by a stroma of fibrous tissue, in the meshes of which the blood-vessels 
run. The whole tumor is in turn encapsuled. 

Various names have been yiven to certain complex fatty tumors ; 
when the inter-vesicular substance is myxomatous, myzo-lipoma ; when 
the connective tissue is excessive, fibro-lipoma ; in bone, osteo-lipoma ; 
when very vascular, angeio-lipoma, ete. 

Lipomata may undergo granular and calcareous metamorphosis, and 
may also become inflamed and break down as a very offensive and slough- 
ing mass. They are altogether benign, and can only cause death by 
ulceration, sepsis, and hemorrhage, or by pressure upon important 
organs. 

The diagnosis depends upon the soft, uneven feel and the mobility of 
the mass. It is only to be differentiated from old abscesses or cystic tu- 
mors. If the history does not point to the diagnosis, the aspirator-needle 
will be of service. 

The treatment is removal with the knife. The incision may be straight 
for a small tumor, but should be elliptical for large growths, in order to 
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do away with redundancy after the tumor is turned out. The capsule 
should be opened, and the tumor may be turned out almost wholly with 
the fingers. 

Fibroma.—This variety of neoplasm is made up of fibrous tissue, the 
filaments of which are at times arranged in bundles which run ir all 
directions ; at others, there is little or no fascicular arrangement, the 
filaments being entangled in all directions. In the interstices of the bun- 
dles, or between the fasciculi, are found connective-tissue cells, the poles 
of which communicate with each other. The vascular supply is limited. 
Fibromata develop chiefly in the skin and subcutaneous tissues and peri- 
osteum, but may exist in any other portion of the body. They are 
usually single and small, occasionally multiple, and this form of tumor 
may attain an enormous size. In shape, those developing from the deeper 
tissues are spherical, and are hard to the touch. In the skin they are often 
pedunculated and pyriform. Fibromata may undergo a mucoid, granular, 
or calcareous degeneration, and are subject to inflammation and suppu- 
ration, as are other neoplasms. Possessing a low degree of vascularity, 
the danger of hemorrhage is not great, unless a rich aR 
has sprung up as a result of prolodeed irritation. 

Simple fibroma is benign, and the indications in treatment are re- 
moval by the knife. 

Myzxoma.—This neoplasm is made up of primitive connective-tissue 
cells, similar to those observed in the umbilical cord at birth. The cell- 
elements are spherical and fusiform in shape. The former are isolated 
and float freely in the gelatinous-like intercellular substance. The latter 
‘may possess two or more poles, and anastomose freely with each other, 
forming a continuous network or stroma throughout the mass. : The vas- 
cular supply is rich. These neoplasms occur, as a rule, in the skin and 
subcutaneous tissues and upon the mucous surfaces, especially in the 
nose (mucous or soft polypi). They may develop, however, in any por- 
tion of the body, and have been observed in the muscles, bones, and 
nerves, the mammary gland, kidney, brain, etc. In shape, they are 
usually spherical, of small size, and are soft and doughy to the touch, 
and not painful unless by accident the sensory nerves are pressed upon 
by the tumor. As a result of rupture of the blood-vessels, cysts fre- 
quently occur in this variety of neoplasm. 

The treatment is early and complete removal. Pure myxoma does 
not tend to recur after a thorough removal. In some instances, owing to 
the peculiar location of the neoplasm, a thorough extirpation is impos- 
sible, and in these cases the tumor may rapidly recur. The cases of gen- 
eral metastasis after supposed myxoma were probably instances in which 
the sarcomatous nature of the growth had been overlooked. 

Myoma is a tumor composed of new-formed muscular elements. 
There are two varieties, namely, those composed of striated or voluntary, 
and those of non-striated or involuntary muscular fibers. 

The first variety is extremely rare, and is of less clinical importance 
than the non-striated myoma. 

In two instances the striated myoma has been seen in a congenital 
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tumor of the testicle, and in a few other instances of tumors developed 
wholly or in part in the embryo or foetus. Dermoid cysts at times con- 
tain traces of striated muscle. 

A diagnosis can only be made out by the recognition, under the mi- 
croscope, of the characteristic striated muscular fiber. The prognosis is 
favorable, owing to the benign nature of the tumor, which, nevertheless, 
should be removed as soon as recognized. 

In the non-striated myoma the fusiform elements are arranged in all 
directions, either in bundles or groups which interlace, or there may be 
a general interlacing of the separate elements without fascicular arrange- 
ment, as in many of the organs in which the smooth muscle is found. 
Between these bundles true connective-tissue cells exist, and in these 
spaces the vessels are found. The nuclei of these new-formed elements, 
as well as the muscle-elements proper, do not differ materially from the 
normal non-striated muscular fibers. 

Non-striated myomata are often met with in the uterus. In many of - 
these neoplasms there is a variable quantity of connective tissue, more or 
less organized, and for this reason the term fibro-myoma has been given 
to these tumors. They may grow from the wall of the uterus, toward 
the peritonzeum (extra-mural), or develop in the substance of the uter- 
ine muscle, become encapsuled (énter-mural), or project from the in- 
ternal surface into the cavity of this organ (swb-mucous myoma, intra- 
mural), 

This variety of neoplasm has also been seen in various other localities, 
as the skin, alimentary canal at various points, the prostate, scrotum, 
etc. The diagnosis depends upon the recognition of the characteristic 
fusiform elements under the microscope. The method advocated by 
Cornil and Ranvier is to macerate the sections in azotic acid, twenty parts 
to one hundred of water, or caustic potassa, forty parts to one hundred 
of water. By this process the connective-tissue stroma is dissolved and 
the muscular elements liberated. 

The prognosis in this form of myoma is favorable as far as recurrence 
is concerned when the removal has been thorough. They not infre- 
quently produce death, either directly by pressure and interference with 
the normal functions of organs necessary to life, or indirectly by causing 
hemorrhage, rendering the individual more likely to perish from some 
intercurrent affection. 

Treatment.—They should be removed, when this can be done with a 
justifiable degree of safety. 

Neuroma.—A tumor composed of new-formed nerve-tissue is rarely 
met with. Many so-called neuromata are connective-tissue neoplasms 
springing from the neurilemma. They may be made up of nerve-cells or 
nerve-fibers (Fig. 935). 

The former are even rarer than the latter. Small particles of gray 
matter have been seen in dermoid cysts, and in a few instances neoplasms 
of this variety have been seen in the brain and spinal cord. 

Fascicular neuromata may occur in the nerves. They exist as slight 
elliptical swellings or enlargements of the nerve involved, may be 
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single, or there may be a succession of nodosities in the course of the 
nerve. | 

The symptoms, in addition to the tumor, which may at times be made 
out by palpation, are those of pain or interference with the function 
of the part involved. A careful 
analysis with the microscope alone 
can determine an accurate diag- 
nosis. 

The prognosis is not grave, in 
so far as the life of the patient is 
concerned, but the removal of the 
neoplasm may of necessity involve 
an injury of the trunk in or upon 
which it is located, and in this 
manner may add an element of 
gravity to the result. They should 
be extirpated, and, where (as will 
almost always be the case) the posi- 
tively benign character of the neo- 
plasm is not evident, a section of 
the nerve below and above the tu- 
Fic. 935.— Neuromata developed in the divided mor, as well as a portion of the 

nerve-tissues after amputation of the member. : p 

(After Cornil and Ranvier.) surrounding tissues, should be re- 

moved. 

Angioma.—The angiomata are tumors of new-formed vessels, capil- 
laries, arterioles, or veins. They are frequently congenital, and may 
also appear at any period after birth. 

Microscopically, the simple forms are made up of capillaries, arte- 
rioles, and veinules in plexuses richer 
than the normal, and held together by 
a connective-tissue stroma of varying 
thickness. In the more formidable tu- 
mors—cavernous nevi—the vessels are 
larger, with thickened walls of dense 
connective tissue, and at times a quan- 
tity of nonstriated muscular fibers. 
The vasa vasorum are also met with 
in the walls of the sinuses. 

The former variety appear as red or 
bluish spots or stains in the skin, of 
various sizes and shapes, at times rising 
above the level of the integument. 

The method of treatment is fully , Pe 

- - : Fic. 936.—Angioma (cirsoid aneurism) of the 
described in the chapter upon diseases “temporal region. 
of the vascular system. 

Lymphangioma.—Tumors composed of new-formed lymphatic ves- 
sels are very rarely met with. In their construction they do not mate- 
rially differ from the angiomata. The new tissue consists of a capillary 
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network of lymph-channels, in arrangement analogous to the capillary 
vessels in the smaller angiomata. 

In the case shown in Fig. 937 I removed by dissection a plexus of 
lymphatic vessels about as large as a hen’s egg. The walls were saccu- 
lated, and the vessels were distended with clear lymph. Situated in the 
cheek, this form of tumor may be mistaken for retention of parotid secre- 
tion due to stricture of Steno’s duct or its occlusion by calculi. In other 
instances the lymph canals have a cavernous arrangement comparable 
to the structure of the cavernous nevus described in the article on vas- 
cular tumors. 

Lymphadenoma.—Many forms of enlargement of the lymphatic glands 
are not true tumors, since they are not composed of new-made gland 
tissue, but are due to cancer- 
ous infiltration, to tubercle, to 
syphilitic adenitis, tubercular 
deposit, etc. Tubercular lym- 
phomata should always’ be 
extirpated when tuberculosis 
of the deeper organs can be 
excluded, provided that the 
operation of removal does not 
involve a too great risk of life. 
The removal of enlarged glands 
from metastasis in cancer should 
also be done when there is a 
reasonable hope of cutting off 
the disease from the centers. 

Chondroma.—New  forma- 
tions of cartilage develop in and 
from the connective-tissue cells 
of any portions of the body, 
excepting from cartilage proper. 
The bones and periosteum are 
favorite points of origin for these neoplasms. Developing from within 
the bone, a cartilaginous new formation is termed an enchondroma, if 
from the periosteum, a perichondroma. Quite a number of chondro- 
mata have been observed in the testicles and in the parotid glands. 
They may assume all sorts of shapes, growing into more or less spherical 
tumors, or the new tissue may be generally diffused in the normal tissue. 

In the bones of the hand and fingers they give rise to marked de- 
formities and to considerable pain, from displacement of the normal 
structures, and interference with nutrition (Fig. 938). 

The new formation of cartilage is preceded by an inflammatory pro- 
cess varying in intensity, usually of a mild nature, yet resulting in the 
proliferation of the cells of the part involved, and the formation of an 
embryonic tissue from which the cartilage is formed, as in the normal 
development of this tissue. Some of these cells become the cartilage 
cells proper, and are collected in groups of different sizes, while others 


Fie. 937.—Lymphangioma of left buccal wall. 
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form a connective-tissue stroma around the collections of cartilage cells. 
The vessels find their way along these bundles of connective tissue. 

The proportion of connective-tissue stroma varies in different tumors. 
When the cartilage cells and groups are plentiful, with a limited quan- 
tity of intervening fibrous tissue, the mass is strictly a chondroma. 
When the stroma preponderates, it is termed a fibro-chondroma. In 
certain forms of these tumors there is a paucity of connective-tissue fibers 


Fie. 938.—Diffuse chondroma of the phalanges and 
metacarpal bones. (After Nelaton.) 


as well as cartilage cells, although both are present in quantity sufficient 
for recognition. The mass of tissue may be embryonic, and, under such 
conditions, the tumor may be sarcomatous in character. Simple chon- 
droma is benign, but a mixed chondroma of an embryonic-tissue type 
must be classed with the malignant neoplasms. 

Chondromata may undergo fatty or granular degeneration, may ossify 
in part, may become infiltrated with calcareous matter, or undergo the 
mucoid change. 

Treatment.—Removal is indicated when pain is unbearable, or when 
the sarcomatous nature of the neoplasm is evident. 

Osteoma.—Tumors of new-formed bone tissue may develop from the 
normal bone and periosteum, or in the tissues removed from the bones. 
There are three varieties—the eburnated, compact, and spongy. 

In the first, or ivorylike neoplasms, the bone is exceedingly dense 
and hard, and contains bone corpuscles and canaliculi, which, though 
well marked, are more irregular in arrangement than in normal forms. 
This new-formed bone tissue, however, does not possess blood vessels. 
These tumors are especially apt to be observed upon the bones of the 
skull, notably those of the frontal and parietal regions. 

The compact or spongy neoplasms are in structure analogous to the 
normal compact or spongy bone’substance. In the latter the bony frame- 
work is light, and the medullary spaces larger than normal. 

An osteoma formed upon the outside of an old bone is called an exos- 
tosis ; developed within the medullary space, an enostosis. 

Exostoses grow as more or less well-rounded tumors beneath the peri- 
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osteum, or as sharp spikes or thorns projecting from the bone. Such 
spines are in the great majority of instances directed upward (stalag- 
mites) in the axis of the tendon in and about which they develop. In 
rare instances the direction is downward (stalactite). 

Bony neoplasms may also develop in any of the cartilaginous tissues 
of the body, and this change is usually one of senility. Beyond this, 
bone may form in the muscles, choroid, the serous membranes in all 
locations, and in the integument. 

Osteomata are always benign. If dangerous at all, it is from com- 
pression of important organs. Those developed from the internal sur- 
face of the cranial bones and along the vertebral canal are especially 
dangerous in this respect. 

Lreatment.—Interference is not called for, unless pressure upon im- 


_portant organs renders it necessary. 


Keloid.—Keloid, a formation of scar tissue either resulting from a 
traumatism—i. e., in the scar of a wound which is healing—or without any 


apparent cause, is frequently met with in surgical practice. According 


to A. R. Robinson, it is a circumscribed connective-tissue new growth of » 
the skin characterized by the appearance of one or more irregular, ele- 
vated, firm, smooth, reddish, somewhat elastic tumors. The cause of 
keloid is not as yet understood. It is a connective-tissue proliferation of 
peculiar type, which, as the process of fibrillation goes on, occludes the 
vascular supply of the part, and yet not to such a degree as to cause 
retrograde changes or absorption of the new tissue. Traumatic or false 
keloid is elevated from one eighth to one fourth or one half an inch 
above the level of the surrounding skin, and usually assumes the shape 
of the scar in which it has developed, while ¢rue keloid begins as a small 
nodule situated in the skin, becoming multiple in almost all cases. Asa 
rule, these nodules develop to a certain size, growing for two or three 
years, then seem to reach their limitations and remain stationary for an 
indefinite period. Occasionally they undergo atrophy, but this is the 
exception ; they usually last for life. 

Treatment.—The treatment of keloid is one of the discouraging fea- 
tures of surgi¢al practice. It is almost always an incurable disease, but 
rarely, if ever, destroys life. Sometimes the tumors disappear under the 
application of adhesive straps, which cause at least temporary atrophy, 
and the same result has been noticed in some tumors under the persist- 
ent application of flexible collodion. Dr. J. W. White reports a case 
of a young girl who received a lacerated wound of the face from broken 
glass. A disfiguring keloid developed in the cicatrix. All treatment 
was futile until she was given daily two to four doses each of five grains 
of thyroid extract. The scar was covered with a film of collodion to pro- 
tect it from abrasions and to keep up gentle pressure. In six weeks the 
sear in its entire length had come down to the level of the skin, where it 
remained. The improvement seemed to be permanent. 

I have removed these tumors in several instances, extirpating the skin 
and subcutaneous connective tissues freely away from the neoplasm, but 
recurrence took place in each case. 
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Abbe’s treatment for cesophageal strictures, 594. 

Abdomen, 610; abscess of, 674; affections of, 
610; bandage for, 162 ; contusion of, 695 ; gun- 
shot injuries of, 696; penetrating wounds of, 
696; treatment of penetrating wounds of, 
697; wounds of, 695. 

Abdominal aorta, aneurism of, 296; ligation of, 
384; ligation for iliac aneurism, 297; hysterec- 
tomy, 866; section, 625; viscera, wounds of, 
699. 

Abscess, 20; abdominal, 674; acute, 20; after 
caries, 20; alveolar, 549; ano-rectal, 761 ; aspi- 
ration of, 26; circumscribed, 21; chronic, 21; 
cold, 21; diagnosis of, 26; treatment of, 23; 
diffused, 20; in phlebitis, 241; membrane of, 
21; metastatic, 28; of antrum of Highmore, 
549; of cornea, 491; of frontal sinus, 462; of 
frontal sinus, treatment of, 462; of groin, 649; 
of jaw, 548; of joints, 28; of kidney, 729; of 
liver, 687; of mammary gland, 598; of neck, 
574; of ovary, 874; of parotid gland, 548; of 
scalp, 461; of spine, 20; of spleen, 694; of 
testicle, 848; of thoracic wall, 607; of thyroid 
gland, 576; of tongue, 565; of tonsils, 570; 
of vulva, 848; perirectal, 706; perityphlitic, 
681 ; retropharyngeal, 574 ; retroperitoneal, 674, 
896; of spleen, 694; spinal, 896; subacute, 20 ; 
subphrenic, 689; wall, 21. 

Absorbable animal drains, 84. 

Absorbent dressings, 85. 

Acceleration of blood current in inflammation, 3. 

Accidental amputation, 168. 

Accommodation, 505. 

Acetabulum, fracture of, 380. 

Acetanilide, 87. : 

Acid, boric, 86 ; for surgery of eye, 477; carbolic, 
for angeiomata, 477; near the eye, 477; chro- 
mic, for catgut, 81: nitric, in capillary hemor- 
rhoids, 726; in phagedenic ulcers, 831; oxalic, 
in sterilizing the hands, 92. 

Acromegaly, 248. 

Acromion process, fracture of, 364. 

Actinomycosis, 37, 42; of bone, 348. 

Active ulcer, 149. 

Actual cautery as a hemostatic, 122; in hemor- 


rhoids, 726; 
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Acupressure, 120. 

Acupuncture in treatment of aneurism, 273. 

Acute gangrene, 151. 

Adams. Osteotomy of femur, 914. 

Adenitis, 285; acute infective, 235; axillary, in 
diseases of the mammary gland, 602; cervical, 
286, 575; inguinal, 800, 880 ; syphilitic, 57, 59, 
237. 

Adenoma, 957; of intestine, 624 ; of kidney, 733 ; 
of lip, 588; of mammary gland, 598; of testi- 
cle, 845. 

Adeno-sarcoma, 950. 

Adhesions of intestines, 622; of labia, 848; of 
prepuce, 825; tendons, 939. 

Adhesive plaster in wounds, 130. 

Adipose tissue, 7. 

Administration of chloroform, 115; of ether, 
109; of ether per rectum, 115. 

Advancement of insertion of eye muscles, 506, 

Aérobic bacteria, 17. 

After-treatment of amputation, 178. 

Agnew’s canalicula knife, 486. 

Air tumor of scalp, 461. 

Albumin in urine, 758; tests for, 758. 

Alcohol for catgut, 79. 

Alcoholism, cause of arteritis, 244. 

Alexander. Case of aneurism, 295; operation 
of, 880. 

Alimentary canal, obstruction of, 618. 

Alligator forceps, 584, 816. 

Allingham. Ulcer of rectum, 710. 

Allis, Oscar H. Brain surgery, 474; ether in- 
haler, 114. 

Alopecia, 59. 

Amaurosis, 504. 

Amblyopia, 504. 

Ametropia, 506. 

Ammonio-magnesia calculi, 764. 

Ameeba, 17. 

Amputation, 168; after-treatment in, 178; at 
ankle joint, 206; at caleaneo-astragaloid joint, 
204; at carpo-metacarpal joint, 186: at carpo- 
radial joint, 189; at elbow joint, 191; at hip 
joint, 218; at knee joint, 215; at shoulder 
joint, 196; at tarso-metatarsal joint, 200; at 
tibio-tarsal joint, 206; by circular skin flaps, 
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178, 179; by circular solid flaps, 173; by 
double crescentic flaps, 178, 180; by double 
rectangular flaps, 181; by mixed flaps, 181; 
by modified circular flaps, 180; by oblique 
solid flaps, 178; by oval flaps, 180; continuous 
irrigation for, 182; Estes’s views on, 170; for 
malignant tumors, 953; knives, 95; medio- 
tarsal, 204; methods of, 173; of Bruns, 210; 
of Carden, 216; of Chopart, 204; of Esmarch, 
186; of Forbes, 203; of Gritti, 217; of Gun- 
ther, 210; of Hancock, 205; of Hey, 202; of 
Lee, 213; of Le Fort, 208; of Lignerolles, 204 ; 
of Lisfrane, 202; of Malgaigne, 203; of Piro- 
goff, 208; of Sedillot, 213; of Stephen Smith, 
212, 215; of Syme, 206; of Teale, 213; of Tex- 
tor, 204; of Wyeth, 196, 218 ;of arm, 193; of 
breast, 604; of cervix uteri, 863, 865; of fin- 
gers, 183; of foot, 206, 210; of forearm, 190; 
of hand, 183; of index finger, 186; of leg, 211; 
of littie finger, 186; of middle finger, 186; of 
mammary gland, 604; of penis, 824; of pre- 
puce, 826; of ring finger, 186; of scapula, 198; 
of superior extremity, 196; of tarsus, 204; of 
thigh, 217; of thumb, 185; of toes, 199; open 
method of treating, 181; prognosis in, 168; 
primary, 168 ; secondary, 168, 169 ; special, 183 ; 
tibio-tarsal, 141; transfusion in, 171. 

Amussat. Colostomy, 668. 

Amylaceous bodies in prostate, 796. 

Amyloid degeneration of the viscera, 897. 

Anaérobic bacteria, 17. 

Anesthesia, 103; by rectum, 115; cocaine, 103; 
danger in, 113; general, 107; infiltration, 106; 
local, 108, 106; morphine, 116; of male ure- 
thra, 807; preparations for, 109; tracheotomy 
in, 118; whisky, 116. 

Anesthetics, 103, 107; chloroform, 107, 115; 
cocaine, 103; ether, 107, 110. 

Anatomical relations of arteries of lower extrem- 
ity, 339; arteries of neck, 307; arteries of up- 
per extremity, 329; bones of carpus, 446; 
bones of foot, 203, 926; large vessels of aorta, 
324; muscles of lower extremity (transverse sec- 
tions), 214; muscles of upper extremity, 192; 
organs of female pelvis, 849, 883; organs of 
male pelvis, 644, 790, 791; organs of thoracic 
and abdominal cavities, 611; parts of elbow, 
455; parts of foot, 452; parts of groin, 647; 
parts of hand, 456, 458; parts of head, 467, 
472; parts of hip joint, 447; parts of knee joint, 
449; parts of neck, 312, 313; parts of peri- 
neum, 784; parts of peritoneum and bladder, 
702, 781; parts of shoulder joint, 454; parts 
of urethra, 790, 791; parts of vulva, 848; rec- 
tum and anus, 790, 791; tunica vaginalis and 
peritoneum, 837, 838. 

Anastomosis aneurism, 260; of intestine, 628, 
634, 636, 638, 639. 

Anchylosis of elbow, 933; of hip, 908; of jaw, 
558; of knee, 916; of shoulder joint, 933. 
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Anderton. Case of aneurism of both vertebral 
arteries, 295. 

Anel’s syringe, 487; treatment of aneurisms, 
270, 272. ; 
Aneurism, 266; after wounds, 268 ; anastomotic, 
260 ; arterio-venous, 301; aspiration of, 269; 
by anastomosis, 260; cirsoid, 258; diagnosis 
of, 267; diffuse, 268; dissecting, 267; false, 
268; fibrillated, fibrin in, 267; fusiform, 267; 
needle, 96; of abdominal aorta, 296; of aorta, 
274; of arch of aorta, 276; of axillary artery, 
295; of brachial, 295; of carotid, 282; of com- 
mon carotid, 282; of common iliac artery, 
297: of descending aorta, 274; of external 
iliac artery, 297; of femoral artery, 299; of 
gluteal artery, 299; of iliac artery, 297; of in- 
nominate artery, 279; of internal mammary, 
295; of ophthalmic artery, 284; of peroneal 
artery, 301; of popliteal artery, 300; of pro- 
funda femoris, 299; of radial artery, 295; of 
sciatic artery, 298; of subclavian artery, 281, 
285; of thyroid gland, 576; of thoracic aorta, 
274; of tibial artery, 301; of ulnar artery, 
295; of vertebral artery, 295; prognosis of, 
268; sacculated, 267; special, 281; spherical, 
266; symptoms of, 268; treatment of, 269, 
280; by acupuncture, 273; by Anel’s method, 
270, 272; by Antyllus’s method, 270; by 
Briddon’s method, 272; by Brasdor’s method, 
270, 272; by Crosby’s method, 272; by com- 
pression, 270; by compression with fingers, 
271; by compression with instruments, 271: 
by flexion, 274; by Hunter’s method, 270, 272; 
by injection, 274; by iodide of potassium, 
270; by massage, 274: by mercury, 270; by 
Tufnell’s method, 269; by Valsalva’s method, 
269; by Wardrop’s method, 270, 272; by wire, 
274; by Wyeth’s pins, 274; true, 266; vari- 

cose, 267. 

Aneurismal varix, 301. 

Angeioma, 260, 962; cutaneous, 260; diffuse, 
260; encapsulated, 260; near the eye, 477; of 
intestine, 624; of kidney, 733; of larynx, 587; 
of lower jaw, 555; of mammary gland, 598; 
of scrotum, 833; plexiform, 260. 

Angio-lymphoma, 962. 

Animal ligatures in aneurisms, 273. 

Ankle joint, amputation at, 206; dislocation 
of, 423; exsection of, 451; osteo-arthritis of, 
443. 

Annandale. Case of aneurism, 279. 

Anterior synechia, 493. 

Anterior tibial artery, 348. 

Antero-posterior curvature of the spine, 892. 

Anthrax, 43; bacillus of, 43; treatment of, 44. 

Antitoxine of diphtheria, 74; of tetanus, 48; 
Tizzoni’s, 48. 

Antisepsis, 79. 

Antiseptics, 86, 

Antiseptic solutions, 86. 
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Antrum of Highmore, 548; abscess of, 548; dis- 
eases of, 549; drainage of, 549; tumor of, 549. 

Antyllus’s method of treating aneurism, 270. 

Anus, absence of, 701; artificial, 667; atresia, 
701; cancer, 715; eczema, 703; erythema, 
704; fissure, 708; fistula, 705; neoplasms, 
715; neuralgia, 704; pityriasis versicola, 704 ; 
pruritus, 703; ulceration, 709. 

Aorta, abdominal, aneurism of, 295; ligation of, 
334; for iliac aneurism, 297; aneurisin of, 
274; compression of, for hemorrhage from 
wounds, 127. 

Aphasia, operation for, 469. 

Aphthe epizooticx, 49. 

Aponeurosis, palmar, contraction of, 937. 

Apparatus for cyphosis, 893; for exstrophy of 
bladder, 742; for fracture of lower jaw, 359; 
for knock-knee, 918; for talipes, 917, 919, 925, 
928 ; for torticollis, 886. 

Appendicitis, 675; gangrenous, 678; McBur- 
ney’s incision in, 680; operation for, 680. 

Arch of aorta, aneurism of, 276. 

Arcus senilis, 494. 

Arendt. Case of aneurism, ligation of innomi- 
nate artery, 286. 

Arm, amputation of, 193 ; bandage for, 159. 

Arsenic in malignant lymphoma (Billroth’s dis- 
ease), 238. 

Arsenious acid paste, 948. 

Arterial cutaneous tumor, 258; cirsoid tumor, 
258; embolism, 241; haemorrhage, 118; oc- 
clusion in gangrene, 151; thrombosis, 241. 

Arterial tumors, 258 ; varix, 258. 

Arteries, 243; calcification of, 249; ligation of, 
304; Wyeth’s experiments upon, 246. 

Arterio-venous aneurism, 3801. 

Arteritis, 243; acute, 244; coagulation necrosis 
in, 250, 252; deformans, 251; iodiopathic, 249 ; 
pathogeny of, 244; pathological anatomy of, 
249; rheumatic, 256; sequele of, 244; syphi- 
litic, 252; traumatic, 244; treatment, 256. 

Artery forceps, 120. 

Artery, ligation and statistics of anterior tibial, 
348; of aorta, 334; of ascending pharyngeal, 
320; of axillary, 329; of brachial, 331; of cir- 
cumflex, 339; of common carotid, 307; of 
dorsalis pedis, 344; of epigastric, 3389; of ex- 
ternal carotid, 314; of facial, 318; of femoral, 

_ 339; of gluteal, 337; of iliac (common), 334; 
of innominate, 305; of intercostal, 833; of in- 

’ ternal carotid, 312; of internal and external 
iliac, 836; of internal mammary, 325; of in- 
ternal maxillary, 323; of internal pudic, 335 ; 
of lingual, 318; of occipital, 320; of popliteal, 
341; of posterior auricular, 822; of posterior 
scapular, 326; of posterior tibial, 342; of pro- 


funda femoris, 341; of radial, 332; of sciatic, |- 


337; of subclavian, 323; of superior inter- 

costal, 326; of superior thyroid, 318 ; of supra- 

scapular, 326; of temporal, 323; of thyroid 
66 
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axis, 325; of transversa colli, 325; of ulnar, 
382; of vertebral, 325. 

Arthritis, 426 ; infective, 426; non-infective, 426; 
tuberculous, 428. 

Articulations, 426; diseases of, 426; inflamma- 
tion of, 426, 427; sprains of, 426; tuberculosis, 
of, 428; wounds of, 427. 

Artificial arms, 667; legs, time to wear, 212; 
respiration, 113. 

Ascarides, 704. 

Ascites, tapping in, 685. 

Asepsis, 79. 

Aspergillus in the auditory canal, 520. 

Aspermatism, 795. 

Asphyxia, artificial respiration in, 113. 

Aspiration of abscess, 26; of abscess of abdomen, 
674; of abscess of liver, 687; of abscess of 
neck, 574; of abscess of spina bifida, 905; of 
abscess of tongue, 565; of aneurism, 269; of 
ankle joint, 443; of bladder, 754; of joints 
for synovitis, 426; of kidney, 729; of knee 
joint, 388, 440; of pleural cavity, 607; of 
shoulder joint, 444. 

Aspirator, Tiemann’s, 754. 

Assistants, position of, during an operation, 174. 

Asthenopia, 508. 

Astigmatism, 506; varieties of, 507. 

Astragalus, dislocations of, 424; exsection of, 
453. 

Atheroma, 249; a cause of gangrene, 151. 

Athletes, prone to endarteritis, 247. 

Atresia ani, 701; recti, 701; vagina, 858. 

Atropine in iritis, 495. 

Atrophy of optic nerve, 517; of tongue, 566. 

Attrition due to aneurism, 274. 

Auchincloss, Case of aneurism, 291. 

Auditory canal, 518; accumulation of cerumen 
in, 519; aspergillus in, 520; furuncles of, 519; 
foreign bodies in, 519; fungous growths in, 
520; neoplasms in, 519. 

Auricle, 518; cartilaginous tumors, 518; droop- 
ing of, 518; hypertrophy of, 518; instruments, 
519; specula, 519; wounds, 518. 

Auricular artery, posterior, ligation of, 323. 

Ayers’s symphyseotomy cot, 857. 

Ayers. Case of ligation of subclavian artery, 
327. 

Axillary artery, aneurism of, 295; ligation of, 
429, 

Axis cylinder of nerves, 9. 


Bacilli, 15; methods of sterilizing, 20, 78. 

Bacillus, anthrax, 47; coli communis, 18; feeti- 
dus, 18; lepre, 72; of blue pus, 18; of diph- 
theria, 73; of glanders, 45; of green pus, 18; 
of Lustgarten, 54; of malignant cedema, 49; 
of Nicolier, 45; of red pus, 18; of tuberculo- 
sis, 51; pyocyaneus, 18; pyofluorescens, 18; 
ruber, 18; saprogenic, 19; smegma, 31 ; ty- 
phoid, 20. 
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Bacteria, 15; aérobic, 17; anaérobic, 17; classi- 
fication, 15; conditions for development, 17; 
origin of, 16; of normal urethra, 31; pyogenic, 
17, 20; sterilization of, 20, 78. 

Bacterial peptone, 22. 

Bacteriology, 15. 

Bag, operating, 86, 101. 

Balanitis, 36, 798. 

Balano-posthitis, 798. 

Ballance and Edmunds. 
ity, 256; phlebitis, 241. 

Balsam of Peru and castor-oil dressing, 150. 

Bancrofti, filaria, 238. 

Bandage, 155; elastic, 126; Esmarch, 99; figure- 
of-eight, 157; four-tailed, 165; handkerchief, 
165; knotted, 164; Martin’s, 155; methods 
of applying, 156, 158; method of preparing, 
155 ; plaster-of-Paris, 156 ; reverse, 157; roller, 
155; spica, 162; spiral, 156; T-, 167. 

Bandages, for abdomen, 162; for arm, 159; 
for axilla, 159; for the breast, 162; for the 
chin, 165; for the eye, 167; for fingers, 158 ; 
for the forearm, 159; for the foot, 160; for 
the hand, 158; for the hip, 162; for the knee. 
160; for the leg, 160; for the shoulder, 159; 
for the thigh, 160; for the thorax, 162; for 
the toes, 160; for ulcers, 150; for varix, 264. 

Bands constricting the intestine, 622. 

Banks, A. E. Dilating filiform bougies, 810. 

Barlow. Case of aneurism, 278; syphilitic arte- 
ritis, 235. 

Barton’s fracture, 372. 

Barwell. Case of aneurism, 278; operation for 
club-foot, 921. 

Base of skull, fractures of. 855. 

Basedow’s disease, 579. 

Basilar artery, occlusion of, 253. 

Basins, 90. 

Battey’s treatment of Dupuytren’s contraction, 
937. 

Baxter, G. A. A case of amputation at hip joint, 
229. 

Beall. Hernia cerebri, 463. 

Bee stings, 135. 

Bellamy. Cysts of lymphatic ducts, 289. 

Berger. Cirsoid tumor, 258. 

Bickersteth. Case of aneurism, 279. 

Biesiadecki. Syphilitic arteritis, 252. 

Bifid spine, 905. 

Bigelow. Dislocation of hip, 417; lithotrity, 767. 

Bilateral lithotomy, 785. 

Bilharzia hematobia, 748. 762. 

Biliary calculi, 619. 

Billroth’s malignant lymphoma, 237; operation 
for excision of tongue, 567; varix, 267. 

Bistouries, 95. 

Black wash, 8380. 

Bladder, 742; affections of, 742; aspiration of, 
754; carcinoma, 756; drainage of, 777; ex- 
strophy, 742; forceps, Wyeth’s, 774; foreign 


Deligation in continu- 
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bodies in, 786; gunshot wounds, 747 ; hernia, 
745; hypertrophy, 787; inflammation, 748 ; 
irrigation of, 750; myoma of, 756; myxoma 
of, 756; papilloma, 756 ; paralysis, 782 ; para- 
sites, 748; puncture of, 745: sarcoma of, 756; 
suprapubic operation on, 771; rupture, 745; 
stone in, 763 ; tumors, 756; wounds, 745. 

Blasius, 542, 

Blastoderm, 2. 

Blepharitis, 479. 

Blepharo-phimosis, 825, 

Blepharoptosis, 479. 

Blepharospasm, 479. . 

Blood, coagulation of, in wounds, 124; in phle- 
bitis, 241; in the urine, 759, 760; transfusion, 
139; platelets, 241. 

Bloodless method in amputations, 169. 

Blue pus, 18. 

Blushing, 1 

Bodine. Colostomy, 637, 669,715; method of in- 
testinal anastomosis, 637; modification of 
Trendelenburg’s tube, 777. 

Boil, 147; in inflammation, 14; of perineum, 
848 ; of vulva, 848. 

Boiled water for wounds, 128. 

Boiling as a disinfectant, 80. 

Boise, E. Case of hip-joint amputation, 231. 

Bone, actinomycosis of, 348 ; caries of, 346; cor- 
puscle, 11; drills, 97, 450; hydatid cyst of, 
348; forceps, 97; hypertrophy of, 61; frac- 
ture of, 348; instruments, 97; hemorrhage 
from, 101; metastatic abscess in, 26: necrosis 
of, 346 ; Paget’s disease of, 348 ; process of re- 
pair of, 350; syphilitic lesions of, 59, 61; tu- 
mors, vide tumors, 943. 

Bones, surgery of, 3845; of the tarsus, disloca- 
tions of, 424. 

Borie acid. 86: 

Bothrup, 133. 

Bowlegs, 915. 

Bougie, Banks’s, 810 ; bulbous, 805; Dick’s, 804 ; 
dilating filiform, 810; flexible, 815; gum, 815; 
cesophageal, 589 ; Otis’s, 805; oval tipped, 805; 
rectal, oval, 713; rectal, soft rubber, 714; silk, 
815: urethral, 805, 810, 815; whalebone, 810. 

Brachial artery, aneurism of, 295; ligation of, 
331. 

Bradford and Lovett. Hip splint, 433. 

Brain, abscess, 467; compression, 354; concus- 
sion, 354; fissure of Rolando, 469; gunshot 
wounds, 355: hernia of, 463; localization of 
centers in, 467, 469; symptoms of injury to, 
467; syphilis, 60; wounds, 473. 

Brasdor’s method of operating for aneurism, 270, 
272. 

Braune, frozen sections, 190; vide anatomical 
sections. 

Breast, e7de mammary gland, abscess of, 598; 
amputation of, 604; bandage, 162; tumors of, 
599. 


in surgery of the eye, 477. 
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Briddon. Case of hip-joint amputation, 231; 
double tourniquet, 272. 

Broad-jawed forceps, 97. 

Broad ligament, cyst of, 875, 876. 

Broca. Case of innominate aneurism, 281. 

Bromine in hospital gangrene, 42, 

Bronchi, foreign bodies in, 582. 

Bronchocele, 576. 

Brown. Case of aneurism, 300. 

Brown, F. T. Case of amputation at hip joint, 
230; suprapubic apparatus, 793. 

Brownian movement, 16. 

Bruit de souffle, 259. 

Bruit in aneurism, 267. 

Bruns, von. Amputation of foot, 210; cheilo- 
plasty, 543. 

Bryant. Arteritis rheumatica, 256; cases of an- 
eurism, ligation of carotid and subclavian, 279 ; 
hernia in females, 642; phlebitis, 242, 248; 
pyemia, 28; rheumatic arteritis, 256; test for 
dislocation of femur, 907; test for fracture of 
neck of femur, 383; varix, 263. 

Bubnoff. Ligation of arteries, process of occlu- 
sion after, 257. 

Bubo, diagnosis, 800; gonorrhceal, 800; inguinal, 
800; phagedenic, 830; syphilitic, 57, 59, 237. 

Buchanan. Excision of vascular tumors, 260. 

Buck’s method of extension, 381 ; for dislocations 
of knee joint, 423; for fracture of thigh, 381; 
for osteotomy of femur, 910. 

Buds, vascular, forming capillaries in wounds, 
125. 

Bufo vulgaris, venom of, 134. 

Bull. Case of aneurism, ligation of innominate 
artery, 287; case of hip-joint amputation, 2380. 

Bullen. Case of ligation of subclavian, 327. 

Bullet probe, Nélaton’s, 100. 

Bunions, 931. 

Burns, 189; dressings in, 140; ointment in, 140; 
skin-grafting after, 140; by chemicals, 147. 

Burrows. Cheiloplasty, 548. 

Bursitis of shoulder, 448. 

Busch. Excision of vascular tumors, 259. 

Butlin. Epithelioma of tongue, 567. 

Button, Murphy’s, 633. 


Cabinet, operating, 91. 

Cesarean section, 866. 

Caleaneo-astragaloid disarticulation, 204. 

Calcaneum, amputation, 204. 

Calcaneus, talipes, 919. 

Calcareous degeneration of arteries, 249; degen- 
eration of thyroid gland, 576 ; deposit in veins, 
239. 

Calcification of arteries, 249. 

Calcium sulphide in furuncle, 149; in horde- 
olum, 479. 

Caleulous concretions of the gall bladder, 619; 
of the prostate, 796; of the tonsils, 571. 

Calculus, biliary, 619; in the bladder, 763; in 
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the prostate, 796; in the renal pelvis, 731; in 
Steno’s duct, 545; in the ureter, 736; mulberry, 
764; renal, 731. 

Callaway. Diagnosis of dislocation of humerus, 
403, 406. 

Callisen. Colostomy, 668. 

Callus, 10, 851; pin callus, 351. 

Calomel after hysterectomy, 871; in inflamma- 
tion, 23. 

Campbell. Case of aneurism, 282. 

Canal, auditory, vide auditory, 718. 

Canaliculus lachrymalis, obstruction of, 486. 

Canalization of cells to form capillaries in 
wounds, 6. 

Cancer, 944; vide also epithelioma and carci- 
noma. 

Canthoplasty, 489. 

Canula for thyrotomy, 580. 

Capillaries, formation of, in inflammation, 6; in 
wounds, 124. 

Capillary cutaneous tumors, 260; hemorrhoids, 
726; hemorrhage in wounds, how controlled, 
118; thrombosis the cause of furuncle, 147, 

Carbolice acid for angeioma, 477. 

Carbuncle, 14, 148. 

Carcinoma, 944; vide also epithelioma, 947; of 
antrum of Highmore, 549; of the anus, 715; 
of the bladder, 756; of the breast, 702; colloid, 
945; encephaloid, 945; of the intestine, 624; 
of the kidney, 733; of the larynx, 587; of the 
liver, 685; of the mamma, 702; of the menin- 
ges, 464; mucoid, 945; of the cesophagus, 
590; of the ovary, 876; of the parotid gland, 
546; of the penis, 822; of the prostate, 795. 
scirrhus, 945; of the testicle, 846; of the thy- 
roid gland, 576; of the tongue, 566; of the ton- 
sil, 572; of the urethra, 821; varieties of, 949. 

Carden. Amputation at the knee, 216. 

Caries, 345; of bone, 346; of the jaws, 548, 555; 
of the spine, 897; of the teeth, 549; of the 
vertebrae, 893; sicca, 347. 

Carotid. common, 307: aneurism of, 282; liga- 
tion of, 807; external, ligation of, 316; inter- 
nal, ligation of, 312. 

Carpal bones, dislocation of, 412; excision, 456; 
fractures, 375. 

Carpo-radial joint, disarticulation of, 189. 

Cartilages, inflammation of, 13; laryngeal, frac- 
tures of, 861; wounds of, 124. 

Cartilaginous tumors of the ear, 518, 

Case, Dr. Meigs. Suspension carriage, 904. 

Casts in the urine, 759. 

Castration, 846. 

Cataract, 498; removal of, 499, 500, 501, 503; 
symptoms of, 499; varieties of, 498. 

Catgut, 79; as ligatures and sutures, 121, 273; 
chromic, as ligature, 81; as drainage, 84; liga- 
ture in aneurism, 273; in wounds, 121. 

Catheter, 86; double-current, 750; French, 
gum, 750; Nélaton’s, 750; silk, 753; silver, 
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Catheterization. 750; of ureter, 739, 741. 

Cautery, actual, in rabies, 48; for arterial varix, 
258; in hospital gangrene, 42; in inflamma- 
tion, 23; in phagedenic ulcer, 828. 

Cavernous, bodies, fracture of, 822; nevus, 260, 
962. 

Cells, proliferation of, in fractures, 11; in in- 
flammation, 2; in ostitis, 8345 ; in syphilis, 64; 
in wounds, 124. 

Cellulitis, diffuse, 40. 

Centigrade, to convert into Fahrenheit, 18. 

Jentipede, venom of, 182. 

Cerebral localization, 467, 469; hernia, 463, 

Cerumen, impaction of, in auditory canal, 579. 

Cervical adenitis, 236. 

Cervix uteri, amputation of, 863-865; excision 
of, 868; lacerations, 861. 

Chalazion, 479. 

Chamberlain. Ligation of axillary artery, 330. 

Championniére. Localization of cerebral symp- 
toms, 467; of Rolando’s fissure, 469. 

Chancre, 56; of the anus, 709; of the rectum, 
710; of the vulva, 854. 

Chancroid of penis, 829; of rectum, 709; of 
vulva, 854, 

Changes, tissue, in inflammation, 2; in wounds, 
124. 

Charbon, 48. 

Charcot. Localization of brain symptoms, 467. 

Cheek. moles of, 583; naevus, 583; plastic oper- 
ations, 585; wounds of, 530. 

Cheiloplasty, 540, 541. 

Chemiotaxis, 5. 

Chest, 608; gunshot wounds of, 608; injuries of, 
608; wounds, 608. 

Chiene. Operation for genu valgum, 914. 

Chin bandage, 165. 

Chisels, 96. 

Chloral hydrate in rabies, 50; in tetanus, 48. 

Chloroform as an anesthetic, 107; advantages of, 
over ether, 108; death from, 118; death rate 
of, 108; in rabies, 50; in tetanus, 48; test for 
purity of, 115. 

Cholecystotomy, 691. 

Cholesteatoma, 956. 

Cholesterin crystals in pus, 22. 

Chondritis, 585. 

Chondroma, 968; of finger, 940; varieties of, 
963. 

Chopart’s amputation through the tarsus, 206. 

Chordee, 33; treatment of, 33. 

Choroiditis, 496, 517. 

Chromic acid, as an escharotic in the larynx, 
588; catgut, 81. “ 

Chromogenic bacteria, 17. 

Cicatrization in wounds, 6, 125. 

Circular skin flaps in amputations, 173, 179. 

Circumcision, 826; cocaine anesthesia for, 826. 

Circumflex nerve, injury to, in dislocation of 
humerus, 408. 
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Cirrhosis of ovary, 874. 

Cirsoid aneurism, 258; arterial tumor, 258; 
“ bruit de souffle,” 259; case of Tillaux, 258. 
Citrate of potash after lithotrity, 771; for eal- 
culus, 767; for hematuria, 762; for renal cal- 
culus, 623; for urethritis, 35; in cystitis, 750. 

Clamp for hemorrhoids, 726; of Dupuytren, 
660; scrotal, 840. 

Clavicle, absence of, 932; amputation, 198: dis- 
locations, 401; excision, 198, 607; fractures, 
861; ostitis, 607. 

Cleanliness, personal, 92. 

Cleansing the hands before operations, 92; of 
gunshot wounds, 73; of parts in amputations, 
170; of wounds, 73. 

Cleft palate, 561; operation for, 562; instru- 
ments for, 562. 

Clubfoot, 916. 

Club-hand, 934. 

Coagulation in inflammation, 4; in wounds, 124; 
necrosis in arteritis, 252; of blood in phlebi- 
tis, 241. 

Cobra venom, 1383. 

Cocaine anesthesia, 103; for catheterization, 
753; for incision of bubo, 801; for incision of 
furuncles, 148; for opening of abscesses, 25; 
in abdominal section, 697 ; in anal fissure, 709; 
in anal fistula, 706; in conjunctivitis, 487; in 
exploration of urethra, 804; in extraction of 
cataract, 500: in extraction of teeth,559; in 
fasciotomy of hand, 937; in hemorrhoids, 723; 
in incomplete lithotrity, 771; im keratitis, 492; 
in laryngeal operations, 588; in ligation of 
varix, 264; in operation for cleft palate, 561; 
for hydrocele, 885; for ingrowing toe-nail, 
931; in operations on tendons of fingers, 939 ; 
in pharyngeal amputations, 184; in phlegmon 
of finger, 941; in pruritus ani, 704; in remov- 
ing moles, 265; in the surgery of external ear, 
438; in tonsillotomy, 571; in urethrotomy, 
807; solution, 86 ; suppositories in anal affec- 
tions, 711; toxic symptoms of, 103. 

Cocci, 16. 

Coccyx, dislocations, 719; fracture, 38; neural- 
gia, 719. 

Cod-liver oil in furuncle, 149; in morbus coxa- 
rius, 438. 

Cohnheim. Calcification of arteries, 251. 

Cold abscess, 21. 

Cold, action of, on animal tissues, 147; as a 
hemostatic, 128; in inflammation, 23; in lym- 
phangitis, 235; in wounds, 128. 

Cold water in burns, 139. 

Cole, Dr. J. D. A case of double penis, 742. 

Colic, renal, 781. 

Collapse in burns, 139. 

Colles. Case of aneurism, ligation of subcla- 
vian, 289; fracture of radius, 372; law, 70; 
transmissibility of syphilis, 70. 

Collodion, 101. 
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Colloid carcinoma, 945; cysts, 959. 

Colon, exsection of, 627. 

Color blindness, 504. 

Colostomy, 667; Amussat’s method, 668; Bo- 
dine’s method, 669, 712; Littré’s method, 
669. 

Colpo-cystotomy, 860. 

Columnar epithelioma, 947. 

Common carotid, aneurism of, 282; ligation of, 
307; statistics of, 12. 

Common gall duct, operations on, 693. 

Common iliac artery, aneurism of, 297; ligation 
of, 334. 

Compound fractures, 349; of leg, 395; of pa- 
tella, 392. 

Compress, umbrella, 784. 

Compression in inflammation, 67; instrumental, 
in aneurism, 271; in hemorrhage, 128; in 
synovitis, 426; of ankle, 443; in vascular tu- 
mors, 260; of the brain, 354. 

Concretions, calcareous, in arteries, 249; intesti- 
nal, 619; in the prostate, 796; of the gall 
bladder, 619. 

Concussion of the brain, 354; diagnosis from 
compression, 354. 

Condylomata, syphilitic, 58. 

Congenital adhesions of prepuce, 827; hernia, 
644; hydrocele, 837. 

Conjunctiva, anesthesia of, by cocaine, 487; 
tuberculosis of, 490; tumors of, 490. 

Conjunctivitis, croupous, 489; diphtheritic, 
490; follicular, 487; granular, 488; neona- 
torum, 489. 

Conoidal projectiles, 136, 

Constant irrigation, 182; in inflammation, 23. 

Constriction of intestines, 622; of limbs for in- 
ternal hemorrhage, 131; of vessels in inflam- 
mation, 3; of vessels in wounds, 126, 127. 

Contagion of anthrax, 43. 

Contagiousness of hospital gangrene, 42. 

Continuity and contiguity, terms used in ampu- 
tations, 168. 

Continuous compression for aneurism, 270; su- 
ture, 129. 

Contraction of the hand due to paralysis, 937; 
of the mouth, 544; of the palmar fascia, 
937. 

Contrecoup, 353. 

Control of hemorrage from wounds, 119, 120, 122, 
127; in operations on the tongue, 565. 

Contused wounds, 124. 

Contusions of the abdominal walls, 695; of the 
face, 476; of the kidney, 727; of the scrotum, 
831. 

Cooper. Ligation of innominate, 307; method 
of reducing shoulder-joint dislocation, 411; 
treatment of dislocation of elbow, 411. 

Copperhead, venom of, 133. 

Copper, sulphate of, for conjunctivitis, 488, 

Coracoid process, fracture of, 364, 
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Cord, spermatic, affections of, 837; hydrocele of, 
837. 

Cornea, abscess of, 491; inflammation of, 2, 5, 
12, 491; wounds of, 491; ulcers of, 492. 

Corneitis, 491. 2 

Cornil and Ranvier. Arterial ligation, 257; ar- 
teries, histology of, 244; arteritis, 244, 248, 251; 
classification of tumors, 943; giant cells in 
sarcoma, 956; induration and hypertrophy of 
glands, 945 ; metastasis, 945 ; permanent occlu- 
sion of arteries, 256; pathology of tumors, 
943,948; phlebitis, 239, 241, 243; spinal tuber- 
culosis, 787; structure of arteries, 172; varix, 
263 ; veins, histology, 239. 

Corning. Cocaine anesthesia, 103. 

Corns, 931. 

Coronoid process, fractures of, 371. 

Corpora cavernosa, fractures of, 822. 

Corpuscle, compound granular, 22. 

Corrosive sublimate as an antiseptic, 79. 

Cotton, absorbent, 85. 

Cotton, styptic, 127. 

Counter-irritants in inflammation, 26. 

Cradle, Reeves’s suspensory, 905; swinging, for 
elevation, 395. 

Cramps, a symptom of gangrene, 154. 

Cranium, fracture, 353. 

Crepitus in fracture, 349. 

Crinoline bandages, 155. 

Crosby. Aneurism, treatment of, 272; disloca- 
tion of the hips, treatment of, 418; fracture 
bed, 381. 

Cross-suture, 130. 

Crotalus, 133. 

Croup, laryngeal tubes in, 581; tracheotomy in, 
581. 

Croupous conjunctivitis, 489. 

Crushing of stone in the bladder, 767. 

Cruveilhier. Arterial varix, 258: case of liga- 
tion of subclavian and carotid, 327. 

Crystalline lens, 498. 

Cuboid bone, amputation of, 203. 

Cuneiform bones, amputation of, 211. 

Cunningham’s wax, 128. 

Curettage of uterus, 881. 

Curette, urethral, 816. 

Curvature, anterior, of the spine, 892; lateral, of 
the spine, cervical, 885; dorsal, 887; dorso- 
lumbar, 887; posterior, of the spine, 892; ro- 
tary-lateral, 888. 

Cutaneous, angioma, 260; arterial tumor, 260; ° 
capillary tumor, 260; vascular tumors, 260; 
venous tumors, 260. 

Cyclitis, 496. 

Cylinder-celled epithelioma, 947, 

Cyphosis, 885. 

Cyst, 958; hydratic, vide hydatid, 579, 686; of 
antrum of Highmore, 549; of broad ligament, 
876; of conjunctiva, 490; dermoid, 958; of 
kidney, 7382; of larynx, 587; of lip, 533; of 
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liver, 686; of lower jaw, 555; of mammary 
gland, 600; mucous, 959; of neck, 575, 579; of 
nipple, 597; of ovary, 875; of pancreas, 695 ; 
diagnosis, 695; of scalp, 460; sebaceous, 460; 
serous, 460; of scrotum, 832; of spleen, 694; 
diagnosis, 694; of testicle, 846; of thyroid 
body, 576; of tongue, 566; of tonsil, 570; of 
vesiculo-seminalis, 841, 

Cyst-adenoma of ovary, 875. 

Cystic degeneration of ovary, 8783; dilatation of 
lymphatic vessels, 239; polypus of rectum, 
718; tumors of broad ligament, 875. 

Cysticercus of the tongue, 566. 

Cystine calculus, 764. 

Cystitis, 748; cause of pyelitis, 728. 

Cystocele, 745, 859; treatment of, 860. 

Cystoma of parotid gland, 546, 

Cystoscope, 756. 

Cystotomy, 771; of gall bladder, 691 ; perineal, 
812; suprapubic, 771. 

Czerny-Lembert suture, 629. 


Dacryo-adenitis, 485. 

Dacryo-cystitis, 486. 

Dacryoliths, 486. 

Dactylitis, 64. 

Daviels. Curette, 491; spoon, 501. 

Davis. Spinal brace, 897. 

Davy. ‘Treatment of external iliac aneurism, 
298. 

Dawbarn. Case of spinal fracture, 878; reticule 
string-suture in appendectomy, 682. 

Death-rate in amputations, 232; in tetanus, 47. 

Deaver, J. B. Cases of hip-joint amputation, 
228. 

Dechamps. Aneurism, 273. 

Deer tendon, 79, 121. 

Deformans arteritis, 251. 

Deformities, 885. 

Deformity of the femur, 911; of the fingers, 935; 
of the hand, 934; of the hip, 428, 906; of the 
knee, 421, 440, 911; of the lower extremity, 
906; of the spine, 885; of the toes, 928; of the 
upper extremity, 932. 

Degeneration of arteries, 249; of thyroid gland, 
576; of ovaries, cystic, 873; in arteritis, 249. 
De Lacerda. Serpent wounds, treatment of, 
134, 
Deligation, vide ligation, 304; of arteries, ede 
artery, 206, 804; in continuity, 256; cause of 
arteritis, 245; for angeioma, 262; for cutane- 
ous vascular tumors, 262; occlusion of arteries 

by, 256; with catgut, 272. 

Delpech. Ligation of axillary artery, 330. 

Deltoid muscle, paralysis of, 933. 

Demarkation, line of, in gangrene, 152. 

Dennis. Emphysema of abdominal cavity, 696; 
open method of treating amputations, 182. 

Depaul. Congenital nevus, 260, 

Deposits, urinary, 759. 
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Depression of cranial bones in fractures of the 
skull, 353. 

Dermatitis, 39, 

Dermoid cysts, 877, 958; of the mamma, 601 oy d 
the ovary, 958. 

Dermoplasty, 140. 

Desmarres. Retractors, 491. 

Destruction of skin by acids, 147, 

Detachment of retina, 504, 

Deviation of nasal septum, 524. 

Diabetes mellitus, 759. 

Diapedesis, 1, 3. 

Diachylon plaster for ulcers, 150; in burns, 140. 

Diaphragmatic hernia, 664; treatment, 664. 

Dibrell’s grooved director and aspirating needle, 
674. 

Dick. Gum bougie, 804. 

Didot. Operation for web-finger, 936. 

Dieffenbach. Amputation of hip, 218. 

Digital compression in aneurism, 271. 

Diffuse aneurism, 268. 

Dilatation of preputial orifice, 828; of vessels in 
arteritis, 244; in inflammation, 3; of urethral 
stricture, 807. 

Diphtheria, 72; laryngeal tube for, 75; trache- 
otomy in, 581; antitoxine in, 74; intubation 
in, 75. 

Diphtheritic conjunctivitis, 490. 

Diplocoeci, 15. 

Diplopia, 513. 

Direct pressure for aneurism, 270. 

Director, grooved, 101. 

Disarticulation at astragalus, 204; at caleaneus, 
204, 208; at carpo-metacarpal joint, 186; at 
carpo-radial joint, 189, 190; at hip, 218; at 
knee, 215; at metatarsal joint, 200: at shoul- 
der, 196; at tarso-metatarsal joint, 200; at 
tibio-tarsal joint. 208; of finger phalanges, 
183; of toes, 199. : 

Discission of cataract, 501. 

Diseases of the joints, 426. 

Disinfection in hospital gangrene, 42; of instru- 
ments, 79; of hands in operations, 92; of ty- 
phoid excreta, 78. 

Dislocation of the ankle, 423; backward, 424; 
compound, 424; forward, 424; inward, 423; . 
outward, 423; of the astragalus, 424; of the 
clavicle, 401; of the elbow, 409; of the fibula, 
at ankle, 424; of the fingers, 413; of the foot, 
423; of the hand, 412; of the hip joint, 413; 
after-treatment of, 421; Bigelow’s reduction 
of, 419; Crosby’s reduction of, 418 ; Hamilton’s 
reduction of, 419; congenital, 414, 906; diag- 
nosis, 415, 416; iliac, 414, 419; pubic, 414, 
419; reduction, 417; sciatic, 414, 419; statis- 
ties, 414; thyroid, 414, 419; of the humerus, 
402; with fracture, 408; subacromial, 402; 
subcoracoid, 402; subclavicular, 405; sub- 
glenoid, 405; subspinous, 402; of the jaw, 
400; of the knee, 421; of the lower jaw, 400; 
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of the metacarpo-phalangeal joints, 413; of the 
patella, 423; of the phalanges, 413; of the 
radial head (subluxation), 409; of the radius 
and ulnar at elbow, 410; of the ribs, 425; of 
the shoulder, 402; subacromial, 402; subcora- 
coid, 402; of the spine, atlo-axoid, 425; occi- 
pite-atloid, 425; of the tarsal joints, 424; of 
the tarsus, 424; of the testicle, 847; of the 
thigh, 413; of the tibia, 421; of the vertebra, 
425; of the wrist, 412. 

Dislocations, 400; complicated, 400; compound, 
400; congenital, 400; diagnosis, 400; partial, 
400; pathological anatomy of, 400; pathologi- 
cal, 400; primitive, 400; prognosis of, 400; 
secondary, 400; traumatic, 400; varieties of, 
400. 

Displacements of abdominal organs, 696 ; of liver, 
690. 

Dissecting aneurism, 266. 

Dissection wounds, 132. 

Distal ligature for aneurism of aorta, 276. 

Distribution of assistants and nurses during 
operation, 93. 

Diverticulum of intestines, 622; of cesophagus, 
595. 

Division of urethral stricture, 807. 

Divulsion of anus, 709; of prepuce, 828; of ure- 
thral stricture, 807. 

Dobell’s solution, 524. 

Dog bite, 50. 

Dorsalis pedis artery, ligation of, 344. 

Double crescentic flap, 180; rectangular flap, 
181. 

Double-current catheter, 751. 

Double knot, 121. 

Double-needle suture, 130. 

Double penis, 742. 

Drainage of bladder, 777; of skull, 855; in am- 
putations, 177; in carbuncle, 14; in fracture 
of skull, 355; in gunshot wounds, 137; in os- 
teomyelitis, 346; in suppuration of knee, 441; 
in wounds, 128; tubes, 84. 

Drains, 84. 

Dressings, 79, 128; apparatus used in, 91; ap- 
plication of, after operations, 131; after am- 
putations, 178; balsam and oil, 150; for frac- 
tures, 395; in gunshot wounds, 137, 138; in 
skin grafting, 140. 

Dressing scissors, 99. 

Drilling for drainage of antrum of Highmore, 
549; the trochanter in morbus coxarius, 459. 

Drills, bone, 97, 450; Fluhrer’s, 391. 

Dropsy, abdominal, diagnosis, 731. 

Drum for testing edge of instruments, 497. 

Dry gangrene, 153, 154. 

Duct of Steno, affections of, 545. 

Dugas. Dislocation of humerus, 403, 406. 

Dunglison. Phlebolites, 264. 

Duodeno-gastrostomy, 612. 

Duodenostomy, 618. 
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Duodenum, operations on, 618. 

Dupuytren. Case of aneurism, 291; contraction 
of palmar fascia, 987; operation for strangu- 
lated intestine, 660. 

Dura mater, carcinoma of, 464; sarcoma of, 463. 

Durante. Permanent occlusion of arteries after 
deligation, 257. 

Dutoit. Case of aneurism, 294. 


Ear, adhesions, 518: cartilaginous tumors, 518; 
diseases and injuries, 518; drooping, 518; hy- 
pertrophy, 518; instruments for, 519; specula 
for examining, 519; wounds, 518. 

Eburnated osteoma, 964. 

Eechymosis, 4. 

Echinococci, vde hydatid. 

Keraseur, in ablation of the tongue, 567. 

Ectoderm, 2. 

Ectropion, 481; operations for, 481. 

Eczema of the anus, 703; of the eyclids, 485; of 
the nipple, 597; of the scrotum, 832. 

Effusion, serous, into sheath of cord, 834; into 
tunica vaginalis, 833; of joint, vide synovitis. 

Elastic, bandage, Esmarch’s, 155; fiber in veins, 
239; ligature, 99; for fistula ani, 708; silk for, 
varix, 272. 

Elbow joint, amputation at, 191; anchylosis, 
933; disarticulation, 191; diseases of, 445; 
dislocation at, 409: exsection, 454; synovitis, 
445, 

Elephantiasis, 882; nevoid, 261; of the head, 
461; of the scrotum, 882. 

Elevation as a hemostatic in wounds, 128; in 
gangrene, 153; in inflammation, 23; perios- 
teal, 97; in phlebitis, 243; of parts of skull, 
470. 

Elliot. 
280. 

Emboli, 241. 

Embolism, arterial, 256. 

Embryonic tissue in inflammation, 6; in wounds, 
124, 

Emergency tourniquet, 126, 

Emigration of leucocytes in inflammation, 3. 

Emmet. Cervix scissors. 862; perineworrhaphy, 
853; trachelorrhaphy, 853. 

Emmetropia, 506. 

Emphysema of abdominal cavity, 696; subcuta- 
neous, in gangrene, 151. 

Emprosthotonos in tetanus, 46, 

Empyema, diagnosis, 607; irrigation of, 608. 

Encephalocele, 463. 

Encephaloid, 945; of mammary gland, 602; of 
rectum, 715. 

Enchondroma, 963; of ear, 518; of larynx, 587; 
of lower jaw, 555; of mamma, 600; of parotid 
gland, 546; of tongue, 566; of testicle, 845. 

Endarteritis, 243; obliterans, 60, 62, 245; syph- 
ilitie, 59. 

Endocarditis rheumatica, 256, 


Case of aneurism of innominate artery, 
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Endophlebitis, 239. 

Endoscope, 802. 

Kndosmosis in phlebitis, 241. 

Endostitis, 61, 345. 

Enostosis, 964. 

Ensor. Case of aneurism of the innominate 
artery, 280. 

Enterocele, 643. 

Enteroliths, 619. 

Enterostomy, 635. 

Entoderm, 2. 

Entropion, 484. 

Enucleation of the eye, 496; of tumor of mam- 
ma, 604. 

Epicanthus, 485. 

Epicystotomy, 771, 785, 

Epididymis, 841. 

Epididymitis, 799, 841; chronic, 841; gonor- 
rhoeal, 841 ; tuberculous, 845. 

Epilepsy, operation for, 472. 

Epiphora, 485. 

Epiplocele, 642. 

Epispadias, 820. 

Epistaxis, 522; treatment of, 522. 

Epithelia in the urine, 759. 

Epithelioma, 947; of the anus, 715; of the blad- 
der, 756; of the breast, 602; of the intestine, 
624; of the larynx, 587; of the lip, 5380; of 
the mammary gland, 602; of the nipple, 597 ; 
of the nose, 524; of the cesophagus, 594; of 
the penis, 822; of the rectum, 715; of the 
scrotum, 833 ; of the vulva, 854; pearl, 956. 

Equinia, 44. ea 

Equinus talipes, 916. 

Erectile tumors, 260. 

Erichsen. Exarticulation of phalanges, 184. 

Erysipelas, 37; dressings in, 40; germ of, 87; 
isolation in, 40; local treatment, 40; of scro- 
tum, 832; phlegmonous, 39; precautions 
against, 41; prophylaxis, 41; in the treat- 
ment of sarcoma, 953. 

Erysipeloid, 42. 

Erythema, 39; anal, 704; annulare, 40; gyra- 
tum, 40; intertrigo, 40; iris, 40; nodosum, 
40; of anus, 704. 

Escape of leucocytes from blood-vessels in in- 
flammation, 3. 

Escharotic for angeioma, 262. 

Kserine in extraction of cataract, 501. 

Esmarch’s bandage, 99, 127, 155; for aneurism, 
272; for wounds, 127, 128; in amputations, 
169; chloroform apparatus, 115; method of 
curing angeioma, 262; of exarticulation at 
shoulder joint, 197: at carpo-metacarpal joint, 
187; of exarticulation of phalanges, 184; of 
treating aneurism, 272. 

Esophoria, 513. 

Ether, administration of, 107; by the rectum, 
115; inhalation of, 107; inhaler, 110; in re- 
ducing fractures, 353. 
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Evacuation of abscess, 26; of abscess of liver, 
688. 

Evans. Aneurism of innominate artery, 281. 

Eversion of the bladder, 742. 

Examination of urine, 757. 

Excision, of astragalus, 451: of branches of fifth 
nerve, 5538; of cervix uteri, 863; of hemor- 
ihoids, 725; of joints, 446; of malignant neo- 
plasms, 953; of Meckel’s ganglion, 553; of 
moles, 265; of the ankle joint, 451; of the 
breast, 604; of ‘the carpus, 454; of the clavi- 
cle, 607; of the elbow, 454; of the eye, 496; 
of the hip joint, 446; in coxitis, 438: of the 
inferior dental nerve, 558; of the inter- 
phalangeal articulations, 457; of the intes- 
tine, 627; indications for, 626; of the kidney, 
735 ; of the knee joint, 448; in suppuration, 
441; of the larynx, 585 ; of the lower jaw, 556; 
of the maxillary nerves, 553; of the metacar- 
pal articulations, 457; of the wsophagus, 595; 
of the parotid gland, 547; of the prolapsed 
rectum, 720; of the pylorus, 615; of the rec- 
tum, 716; of the ribs, 607; of the scapula, 
608 ; of the shoulder joint, 453 ; of the spheno- 
maxillary ganglion, 553; of the spleen, 379, 
694; of the submaxillary gland, 549; of the 
tarsus, 451; of the testicle, 846; of the thy- 
roid gland, 580; of the tongue, 567; of the 
tonsils, 571; of the upper jaw, 553; of the 
wrist joint, 457; of vascular tumors, 262; of 
wounds in rabies; 50. 

Exophthalmic goitre, 579. 

Exophoria, 513. 

Exostosis, 10; of the skull, 463; in fractures, 
352. 

Expediency, amputations of, 168. 

Exploration of cranial vault, 465; of kidney, 
735; of urethra, 804. 

Exsection, vide excision. 

Exstrophy of the bladder, 742; operation for, 
742, 

Extension, after exsection of hip, 447; for mor- 
bus coxarius, 433; for synovitis of hip, 433 ; of 
knee, 440. 

External carotid, aneurism of, 288 ; ligation of, 
316. 

External iliac, aneurism of, 297; ligation of, 
336. 

Extirpation, vide excision; of angeiomata, 262; 
of lymphatic glands, 575; of Meckel’s gan- 
glion, 553; of the eye, 496; of the fifth nerve, 
553; of the kidney, 735; of the parotid gland, 
547; of the spleen, 379, 694; of the submax- 
illary gland, 575; of the thyroid gland, 580; of 
the upper jaw, 553. 

Extraction of cataract, 499; of foreign bodies 
through the urethra, 815; of the teeth, 559. 

Extremities, ligation of, 123. 

Kye, 476; bandage for, 164; cysts, sebaceous, of, 
477; enucleation of, 496; epithelioma of, 477; 
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nevi near, 477; new formations, 477; plastic 
operations near, 477; tumors near, 477; syph- 
ilis, 68; wounds, 476. 

Kyelids, affections of, 485. 


Face, 476; bandage for, 163; contusions, 476; 
gunshot wounds, 476; wounds, 476. 

Facial artery, ligation of, 318. 

Facial nerve, injury to, in extirpation of parotid, 
547; in ligation of external carotid, 317. 

Fahrenheit, rule for converting into Centigrade, 
18. 

Fallopian tubes, inflammation of, 872; removal 
of, 878. 

False aneurism, 266. 

False knot, 122. 

Farcy, 44. 

Fascia knife, 95. 

Fasciotomy in Dupuytren’s contraction, 937 ; in 
pes equino-varus, 923. 

Fecal fistula, 640, 666; diagnosis and treatment, 
667. 

Fehleisen. 

Felon, 940. 

Femoral artery, aneurism of, 299; ligation of, 339. 

Femoral hernia, 646; diagnosis and treatment, 
646. 

Femur, dislocations of, 413; fractures of, 381: 
osteotomy of, 908. 

Fenger. Operation on ureter, 737. 

Ferguson. Case of aneurism, 294; lithotomy 
guide, 780. 

Fever of reaction, 178; of septicemia, 27, 28; 
splenic, 48; syphilitic, 59. 

Fibro-chondroma, 963. 

Fibro-lipoma, 959. 

Fibroma, 960; of antrum of Highmore, 549; of 
bladder, 756 ; of intestine, 624; of larynx, 587; 
of lips, 533; of lower jaw, 555; of mamma, 
600; of nipple, 597; of nose, 528; of parotid 
gland, 546 ; of tongue, 566; of tonsils, 570; of 
urethra, 821. 

Fibromyoma of intestine, 624; of lower jaw, 556; 
of ovary, 877. 

Fibrous union in fractures, 397. 

Fibula, dislocations of, at ankle, 423; fractures 
of, 392. 

Fifth nerve, excision of branches, 558. 

Figure-of eight bandage, 157. 

Filaria sanguinis hominis, 288 ; Bancrofti, 238. 

Fingers, amputation of, 183; bandages for, 158, 
159; contraction, 937: deformities, 935; dis- 
articulation, 183; jerk-, 938; snap-, 938 ; super- 
numerary, 939 ; syphilis, 64 ; webbed, 936. 

Fischer. Case of aneurism, 299; wounds of the 
heart, 609. 

Fission, 16. 

Fissure of the anus, 708; of the lips, 533; of the 
nares, 524; of the nipple, 597; of the palate, 
560; of Rolando, 469. 


Erysipelas coceus, 37. 
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Fistula, dissecting out, 707; fecal, 640, 666; diag- 
nosis and treatment, 667; intestinal, 640, 666; 
of the anus, 705; operation for, 706; of the 
cesophagus, 595; of the scrotum, 833; of the 
parotid gland, 545 ; salivary, 545; urinary, 816; 
vesico-vaginal, 860. 

Fixation of knee for suppuration, 440; of shoul- 
der, 445. 

Flap, double crescentic, 180; double rectangular, 
181; modified circular skin, 180; mixed, 173, 
181; oblique solid, by transfixion, 173 ; by cut- 
ting from the surface, 173; oval, 180; skin, 
179; circular, 179: solid circular, 173. 

Flaps, formation of, in amputation, 173. 

Flat-celled epithelioma, 947. 

Flat-foot, 928. 

Fletcher. Serpent venom, 133; treatment of ser- 
pent-bite, 154. 

Flexion of fingers, 936; of toes, 930. 

Floating kidney, 733. 

Fluhrer. Case of hip-joint amputation, 229 ; case 
of penetrating wound of the skull, 465; drills, 
391 ; swinging cradle, 23. 

Flour for burns, 140. 

Foot, vide ankle ; amputation, 203, 210; bandage 
for, 160; dislocation, 423. 

Foot and mouth disease, 49. 

Forbes’s amputation through the tarsus, 203. 

Ferceps, anatomical, 101; artery, 99, 120; bone, 
97; for extracting teeth, 559; hysterectomy, 
Pryor’s, 869 ; for foreign bodies in trachea, 584 ; 
gouge, 98; hemostatic, 99, 120; lion-jawed, 
98; lithotomy, 782; mouse-toothed, 99; nee- 
dle, 100; phimosis, 827; sac, 878; seques- 
trum, 98; Sims’s needle, 861; urethral, 816; 
Wyeth’s needle, 100. 

Forearm, amputation of, 190; bandage for, 159; 
deformities of, 933; fractures of, 371. 

Foreign bodies in the anus, 705; in the auditory 
canal, 519; in the bladder, 786; in the bron- 
chial tubes, 582; in the cornea, 491; in the in- 
testines, 619, 626; in the larynx, 582; in the 
nose, 522; in the cesophagus, 589; in the 
pharynx, 588; in the rectum, 705; in the skull, 
465; in the stomach, 610; in the trachea, 582 ; 
in the urethra, 815; in the vitreous humor, 
503. 

Formation of capillaries in veins, 240; in wounds, 
6, 125. 

Forster. Pathology of tumors, 943. 

Foster. Cataract, 499. 

Four-tailed bandage, 165. 

Fowl bones as drains, 84. 

Fowler, G.R. Case of hip-joint amputation, 230. 

Fox bite, 133. 

Fracture box, 394. 

Fracture, 348; by contre-coup, 353; commi- 
nuted, 349; complicated, 349 ; compound, 349 ; 
crepitus in, 349; direct, 353; fibrous union in, 
397; green-stick, 349 ; impacted, 349; indirect, 
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303; of the acetabulum, 380; of the carpal 
bones, 375; of the clavicle, 361; of the coceyx, 
380; of the corpora cavernosa, 822; of the 
femur, 381; condyles of, 387; great trochanter, 
386 ; neck, 383 ; shaft, 387; of the fibula, 392; of 
the foot, 397; of the forearm, 371; of the head, 
308; of the humerus, 364; condyles of, 369; 
neck, anatomical, 360; surgical, 365 ; shaft, 367; 
tuberosities, 3865 ; of the hyoid bone, 361; of the 
ilium, 380; of the inferior maxilla, 359; of the 
innominate bone, 380; of the ischium, 380; 
of the larynx, 361; of the leg, 392; of the lower 
jaw, 359; of the malar bone, 358; of the meta- 
carpal bones, 375; of the metatarsal bones, 
398; of the nasal bones, 855; of the os innom- 
inatum, 880; of the patella, 888; of the pa- 
tella, Hamilton’s splint for, 390; of the penis, 
822; of the phalanges, 375; of the pubes, 380; 
of the radius, 871; at inferior extremity of 
(Colles’s), 872; diagnosis, 872; reduction by 
Pilcher’s method, 373; at superior extremity, 
371; of the ribs, 375; of the sacrum, 380; of 
the scapula, 363; at acromion process of, 364; 
at coracoid process of, 364; at glenoid process 
of, 864; at spine of, 364; of the skull, 353; at 
its base, 855; with depression, 354; of the 
sternum, 875; of the tarsus, 397; of the tibia, 
392; of the ulna, 870; at coronoid process, 
371; at olecranon process, 370; of the upper 
jaw, 358; of the vertebra, 875; at articular 
process, 380; at spinous process, 880; of the 
zygomatic process, 358; partial, 349: prog- 
nosis, 852; simple, 349; subcutaneous, 349; 
from projectiles, 349 ; symptoms of, 349 ; treat- 
ment of, 352; ununited, 351, 397. 

Freund. Operation for prolapse of uterus, 880. 

Frey. Pathology of the veins, 240. 

Fricke. Heat in tetanus, 47. 

Friction knot, 121. 

Frontal sinus, 524; abscess of, 462. 

Frostbite, 147. i 

Fungi, 17; in inflammation, 15. 

Fungus hematodes, 260. 

Furuncle, 147; treatment of, 149. 

Fusiform aneurism, 266. 


Galactocele, 601. 

Gall bladder, 691; abscess of, 691; concretions, 
691; distention of, diagnosis, 691. 

Gall duct, operations on, 693. 

Gallstones, operation for, 692. 

Galt. Trephine, 98. 

Galvano-cautery of tongue. 569. 

Galvano-puncture for aneurism, 260; for angei- 
oma, 260; for vascular tumors, 260. 

Ganglion, 942; treatment of, 942. 

Gangrene, 42, 49, 151; after frostbite, 147: fou- 
droyante, 49; hospital, 42; natural amputa- 
tion in, 152; of scrotum, 832; senile, 154; va- 
rieties of, 151, 158. 
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Gant. Excision of the tongue, 567; osteotomy 
of femur, 909. 

Garreau. Prostatic syringe, 794. 

Gases in gangrene, 49. 

Gasserian ganglion, removal of, 554, 

Gaston, J. McF. Case of hip-joint amputation, 
229. 

Gastrectomy, 615. 

Gastro-enterostomy, 613. 

Gastroliths, 610. 

Gastro-pylorectomy, 615. 

Gastrostomy, 610. 

Gastrotomy, 610. 

Gauge for urethral instruments, 813. ° 

Gauze, disinfecting of, 85; iodoform, 87; prepa- 
ration of, 85. 

Gay. Case of aneurism, 289; phlebitis, 242. 

General anesthesia, 107. 

Genito-urinary organs, affections of, 727; female, 
848; in the male, 727. 

Genu valgum, 911; osteotomy for, 914; treat- 
ment of, 913; varum, 915. 

Germs in hospital gangrene, 42; v/de also micro- 
organisms. 

Gerster. Case of aneurism of innominate artery, 
280. 

Giant-celled sarcoma, 950. 

Gibney. Morbus coxw, 428; Pott’s disease, 903. 

Gibson. \Excision of vascular tumor, 260, 

Gila monster, venom of, 133. 

Girdner. Phimosis forceps, 827; skin grafts, 
144, 

Gland, lachrymal, ete., wide lachrymal, ete. ; sub- 
maxillary, 548; mammary, 597. 

Glanders, 44. 

Glands, surgery of, 234; tuberculous, 236. 

Glasses, testing for, 511. 

Glaucoma, 497, 517: fulminans, 497. 

Gleet, 802; diagnosis, 802. 

Glenoid process, fracture of, 364. 

Glioma, 955. 

Glossitis, 565. 

Gluteal hernia, 647, 664; diagnosis and treat- 
ment, 664. 

Goffe. Operation for uterine myomata, 870. 

Goitre, 576; cystic, 576; exophthalmic, 579; 
fibrous, 576; operations for, 576, 580. 

Gonococcus, 30, 31. 

Gonorrheea, 80; complications of, 798; injections 
in, 34, 798; in the female, 855; syringe for, 34, 
798; treatment of, 34, 36. 

Gonorrhceal bubo, 800; ophthalmia, 488 ; rheu- 
matism, 801. 

Goodwillie. Hollow needle, 562; mouth gag, 
540; periosteal elevator, 97. 

Gore. Case of aneurism, 286. 

Gouging in arthritis of ankle, 443; of wrist, 446. 

Goujon. Experiments on tissue formation, 56, 

Gouley. Lithoclast, 782. 

Gout, cause of arteritis, 255, 
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Gouty phlebitis, 242. 

Gown, operating, 92. 

Graefe, von. Case of aneurism, 259; excision of 
vascular tumor, 259; fixation forceps, 500; 
iridectomy, 494; linear knife, 500; operation 
for conical cornea, 494; speculum, 500; stra- 
bismus hook, 505. 

Grafting of skin for burns, 140; Girdner’s 
method, 144; Lusk’s method, 142; Riverdin’s 
method, 140; Thiersch’s method of, 141. 

Granular cells in wounds, 7, 125; corpuscles, 
compound, 22; metamorphosis in wounds, 7. 

Grant.. Method of intestinal anastomosis, 636 ; 
ease of*hip-joint amputation, 230. 

Graves’s disease, 579. 

Green. Calcareous deposits in veins, 263; end- 
arteritis, 248. 

Greenfield. Syphilitie arteritis, 255. 

Gritti’s amputation at the knee, 217. 

Grooved director, 101. 

Gross. Cavernous tumors, 261; ligation of in- 
ternal jugular vein, 307; navoid elephantiasis, 
261; phlebolites, 264; sarcoma of bone, 953. 

Gruening. Depilating forceps, 487. 

Guéniot. Excision of vascular tumor, 260. 

Guitéras. Case of dislocation of testicle, 847. 

Gum lancet, 95. 

Gummata, 61; differential diagnosis from fur- 
uncle, 147; of tongue, 566. 

Gunderloch and Miiller. Ligation of carotid for 
vascular tumor, 259. 

Gunshot missiles, 136; wounds, 185; hamor- 
rhage from, 137; of the abdomen, 696; of the 
alimentary canal, 699 ; of the bladder, 747; of 
the brain and membranes, 355; of the chest, 
608; of the face, 476; of the hand, case of, 
939; of the heart, 609; of the neck, 573; of 
the skull, 465. 

Gunther’s amputation, 210. 

Gypsum bandages, 156; for fractures, 242. 


Hematin, causing redness in inflammation, 4. 

Hematocele, 834. 

Hematoma of the cord, 839; of the female peri- 
tonzum, 848; of the scrotum, 833; of the tunica 
vaginalis, 833; of the vulva, 848. 

Hematuria, 760; test for, 760. 

Hemorrhage, 118; after extraction of teeth, 
560; after internal urethrotomy, 809, 811; 
from bone, 123; from moles, 265; intrafusion 
in, 131; in gunshot wounds, 185; in hospital 
gangrene, 42; in operations on the tongue, 
567; excessive, 131; method of controlling, 
118, 125; packing for controlling, 127; of the 
kidneys, 727, 760. 

Hemorrhoids, 721; capillary, 726; external, 722; 
internal, 7 uleers after, 709; clamp 
and cautery operation, 726; ligation of, 724; 
nitric acid in, 726; Whitehead’s operation on, 
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Hemostasis, methods of, 118; in wounds, 119, 
125; in vessels wounded, 125. 

Hemostatic forceps, 99, 120. 

Hairs on the lip, 533. 

Hale. Urethral forceps, 816. 

Hall. Case of aneurism, 290. 

Hallux valgus, 929; treatment, 930; varus, 930. 

Hamilton. Dislocation at shoulder joint, 407 ; 
fracture of humerus, 367; of lower jaw, appa- 
-ratus for, 359; of malar bone, 358: of olec- 
ranon, 390; of patella, 888; of radius, 371; 
of thigh, long splint in, 887; head stall, 401; 
long splint, for osteotomy of femur, 910; for 
morbus cox, 433; treatment of dislocation 
of hip joint, 418. 

Hammer, 97. 

Hammersten. Coagulation of blood, 241. 

Hammer-toe, 931. 

Hancock. Disarticulation at calcaneo-astraga- 
loid joint, 205. 

Hand, amputation of, 183, 186; bandages for 
the, 158, 159: contractions of, 9387; deformi- 
ties, 9384; disinfection of, 87, 92; phlegmons 
of, 940. 

Handkerchief bandages, 165, 799; suspensory,. 
799. 

Harelip, 533; double, 540; operation for, 540; 
of Linhart, 541; of Szymanowsky, 542; of 
Koenig, 538, 540; of Langenbeck, 537; of 
Malgaigne, 537, 543; of Nélaton, 538. 

Harris. Tooth forceps, 559. 

Hart. Excision of vascular tumor, 260. 

Hartley, Frank. Case of hip-joint amputation, 
229. 

Haussmann. Epithelioma of intestine, 624. 

Hawley, D. C. Case of hip-joint amputation, 
231. 

Hayden. Case of aneurism, 290. 

Head, bandages for, 163; gunshot wounds, 465 ; 
injuries and affections, 460; net bandage for, 
166; wounds, 464. 

Headache, syphilitic, 59. 

Healing of wounds, 68, 125. 

Health, definition of, 14. 

Heart, 609; gunshot wounds of, 609; syphilis, 
62; vegetations of, 247; wounds, 609. 

Heart failure in ether or chloroform narcosis, 
114, 116. 

Heat as a hemostatic in wounds, 122; bodily, 
in tetanus, 45; in inflammation, 1; treatment 
of gangrene by, 153; of inflammation by, 23. 


Heath. Case of aneurism, 278, 279, 280. 

Heine. Excision of vascular tumor, 259. 

Heitzmann. Structure of arteries, 244; of veins, 
239. 


Heloderma suspectum, 134. 
Hemeralopia, 504. 
Hemianopsia, 506. 
Hemiglossitis, 565. 
Hemiplegia, operation for, 470. 
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Henle. Prostatic muscle, 755. 

Henry. Scrotal clamp, 840, 

Hepatic abscess, 687. 

Hernia, 642; cerebral, 463; diagnosis, 463; dia- 
phragmatic, 647, 664; treatment, 664; fem- 
oral, 646 ; diagnosis and treatment, 646, 660; 
operation for, 652, 660; gangrenous, 656; 
gluteal, 647, 664; inguinal, 648, 648; irre- 
ducible, 663; lumbar, 647, 664; obturator, 
647, 664; of the bladder, 745; of the brain, 
463; of the labium, 855; of the ovary, 855; of 
the spleen, 694; omental, 642; perineal, 648 ; 
radical cure for, 652; statistics of, 642; stran- 
gulated, 656, 661; treatment of, 656, 661; 
truss for, 651; umbilical, 646, 662, 663 ; diag- 
nosis and treatment, 662, 663; vaginal, 648; 
ventral, 646, 664; treatment of, 664, 695; 
vesical, 745. 

Herpes, corneal, 492; of anus, 704; of penis, 
828. 

Heterophoria, 513. 

Heubner. Syphilitic arteritis, 252. 

Hewitt. Pruritus vulve, 855. 

Hewson. Case of aneurism, 282. 

Hey. Modification of Lisfranc’s amputation of 
the foot, 202. 

Highmore, antrum of, affections of, 548; vide 
antrum. 

Hilton. Case of aneurism, 294. 

Hip, anchylosis of, 908 ; osteotomy for, 907, 908 ; 
Adams’s osteotomy for, 908, 909; Gant’s os- 
teotomy for, 908, 909; Sayre’s osteotomy for, 
908, 909; congenital dislocation of, 906; 
Lorenz’s operation for, 907; operations for, 
907; subtrochanteric osteotomy at, 909. 

Hip-joint, anchylosis of, 908; amputation at 
(Wyeth), 218; bursitis of, 432; deformities, 
906; disease, 428; treatment of, 482, 908; 
dislocation of, 413 ; exsection of, 446 ; neuralgia 
of, 432; osteotomy near, 907-909; ostitis of, 
431; rheumatism of muscles of, 482; syno- 
vitis of, 431; tuberculosis of, 428; splints for, 
433, 485, 488. 

Hobart. Case of aneurism, 278; case of ligation 
of subclavian and carotid, 327. 

Hodges. Case of aneurism, 281. 

Hodgkin’s disease, 237 ; treatment of, 237. 

Holder, lid, 482; needle, 100, 861; sponge, 99; 
vide apparatus. 

Holding, method of, scalpel, 903. 

Holloway, J. N. Case of hip-joint amputation, 
230. 

Holmes. Arterial cirsoid tumor, 279; case of 
aneurism, 279, 281, 294; elastic ball for com- 
pression in aneurism, 294; phlebolites, 264. 

Holmgren. Color tests, 504. 

Homatropine, 508. 

Hood bandage, 165. 

Hordeolum, 479; in aneurism, 274. 

Hornet sting, 1385. 


A TEXT-BOOK ON SURGERY. 


Horns of the scalp, 461. 

Horsley, J. Shelton. Case of amputation at hip 
joint, 2380, 

Horsley. V. Brain surgery, 472. 

Hospital gangrene, 42. 

Hot water for controlling hemorrhage in the 
brain, 472. 

Humerus, dislocations of, 402; fracture, 364. 

Humphrey. Amputation of the penis, 824. 

Hunter. Aneurism. ligation of arteries in, 270. 

Hunter, J. B. Vaginal hysterectomy, 868. 

Hutchinson. Nevi, 262; phlebitis, 241, 242, 

Hutchison. Case of aneurism, 282. 

Hyalitis, 503, ° 

Hydatid cyst of the bladder, 756; of bone, 986; 
of the gall bladder, 691; of the kidney, 782; 
of the liver, 686; of the mammary gland, 600; 
of the thyroid gland, 576, 579. 

Hydrocele, 884: diagnosis, 835; bilocular, 888 ; 
congenital, 887; encysted, 837; of the sper- 
matic cord, 837; radical cure of, 836; symp- 
toms, 835; treatment, 836 ; Volkmann’s opera- 
tion on, 886; method of Levis, 835. 

Hydrocephalus, 464; tapping for, 464. 

Hydrochlorate of cocaine, 103. 

Hydrogen gas in intestinal wounds, 697. 

Hydroma, 239. 

Hydronephrosis, 780; diagnosis, 731. 

Hydrophobia, 50. 

Hydrops of antrum of Highmore, 549, 

Hydro-pyonephrosis, 728. 

Hydrorrhachis, 905. 

Hyoid bone, fracture of, 361. 

Hyperemia in inflammation, 1; active, 1; pas- 
sive, 1. 

Hyperdistention of abscess, 24. 

Hypermetropia, 506. 

Hyperostosis of antrum, 549. 

Hyperphoria, 513. 

Hyperplasia of parotid gland, 546; of thyroid 
gland, 576. 

Hypertrophy of the auricle, 518; of the lips, 
580; of the mammary gland, 598; of the mu- 
cous membrane of the nose, 526; of the nose, 
524; of the parotid gland, 546; of the pros- 
tate gland, 787; of the skin, 265; of the thy- 
roid gland; 576; of the tongue, 565; of the 
tonsils, 570; of the turbinated tufts, 524. 

Hypodermie injections of carbolie acid in ery- 
sipelas, 40; of cocaine, 105; of whisky, 181; 
in syncope, 131. 

Hypodermie syringe, 85; in diagnosis of ab- 
scess, 26; of synovitis of the knee, 440; meth- 
od of sterilizing, 85. 

Hypopyon, 492. 

Hypophosphites in furuncle, 149; in morbus 
coxe, 488; in rachitis, 347. 

Hypospadias. 820. 

Hysterectomy, abdominal, 866; during preg- 
nancy, 867; for carcinoma, 870, 872 ; for fibro- 
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myomata, 870, 872; partial, 870, 872; vaginal, 
868; forceps, Pryor’s, 869. 

Hysteria, 47. 

Hysterotomy, 866. 


Ice bag, 23. 

Teterus, 691. 

Idiopathic arteritis, 244; phlebitis, 242. 

Iliac artery, common, aneurism of, 297; com- 
pression of, 127, 219; ligation of, 334; ex- 
ternal, aneurism of, 297; ligation of, 336; for 
femoral aneurism, 386; internal, aneurism of, 
297; ligation, 338. 

Ilium, fracture of, 380. 

Immediate amputations, 168, 169; exsection of 
strangulated intestine, 651, 660. 

Impactions of cerumen in the ear, 519; of fecal 
matter in the intestine, 618, 

Imperforate anus, 666. 

Incised wounds, 124. 

Incision of abdomen for intestinal occlusion, 
625; of cold abscess, 488; of prepuce, 826. 

Incisions in anthrax, 44; in caruncle, 149; in 
dislocations, 408; in erysipelas, 40; in furun- 
cles, 148; in gangrene, 153; in hospital gan- 
grene, 42; in inflammation, 25; in lympha- 
denitis, 236; in lymphangitis, 40; in morbus 
cox, 438; in periostitis, 346; in phlebitis, 
242; in suppurations of the knee joint, 440; 
in suppurations of the shoulder joint, 445; in 
swelling after serpent bites, 184; in tetanus, 
48. 

Incontinence of urine, 755. 

Incubation of erysipelas, 37; of rabies, 50. 

Index finger, amputation of, 186. 

Indications for amputation, 168; for change of 
dressings, 178; for the substitution of chloro- 
form for ether, 107. 

Indolent ulcer, 150. 

Infantile hernia, 645. 

Infection, septic, 27. 

Inferior maxilla, dislocation of, 400; vide jaw, 
555. 

Inferior thyroid artery, ligation of, 325. 

Infiltration, anesthesia, 106; of urine, 745. 

Inflammation, 1; non-infective, 1; infective, 1, 
2,14; abscesses in, 14, 26; acute, 1; in bone, 2, 
5, 848; calomel in, 23, 24; in cartilage, 2, 5, 13; 
causes of, 1; chemiotaxis in, 5; cicatrization 
in, 56; cold applications in, 23; in cornea, 2, 5. 
12, 491; counter-irritants in, 23; formation of 
capillaries in, 6; heat in, 1; in treatment of, 23; 
intestinal toxzemia in, 24; in bone, 2, 5, 348; 
karyomitosis, 4; karyokinesis, 2; of ligaments, 
8; local symptoms of, 1; of muscles, 7; of 
nerves, 8; pain in, 1; of penis, 821; of perios- 
teum, 9, 345; phenomena of, 1; poultices in 
treatment of, 26; redness in, 1; resolution in, 
5; septic, 15; of skin, 7; of submaxillary gland, 
548; stasis in, 5; suppuration in, 14, 241; 


swelling in, 1; symptoms of, 1; of tendons, 8; 
treatment of, 23; vesicants in, 23; warm ap- 
plications in, 23; without sepsis, 2. 

Ingrowing nail, 931; treatment, 982. 

Inguinal bubo, 800. 

Inguinal hernia, 6438, 648; congenital, 644; diag- 
nosis of, 648; symptoins of, 648; in the female, 
660. 

Inhalers, chloroform, 115; ether, 110; Allis, 
114; Ormsby, 110; ready-made, 114, 

Inherited syphilis, 54, 70. 

Injections, hypodermic, vide hypodermic; of 
carbolic acid in erysipelas, 40; of cocaine, 
105; in arterial varix, 262; in gonorrhcea, 64, 
66; in hydrocele, 835 ; in vascular tumors, 262. 

In-knee, 911. 

Innominate artery, aneurism of, 279; ligation 
of, 305; for subclavian aneurism, 323. 

Innominate bone, fracture of, 380. 

Inoculation for rabies, 50; in tetanus, 48. 

Instruments, surgical, 79, 94; disinfection of, 
79; trays for, 89. 

Intercostal arteries, ligation of, 332. 

Intercostal artery, superior, ligation of, 326. 

Interdental splints, 360. ; 

Internal carotid artery, ligation of, 312; and jug- 
ular vein, ligation of, 307; iliac artery, aneu- 
rism of, 297; iliac artery, ligation of, 336; 
mammary artery, ligation of, 325, 329; maxil- 
lary artery, ligation of, 823; pudic artery, liga- 
tion of, 335. 

Interphalangeal amputations, 183; exsections, 
457; joints, synovitis of, 445. 

Interrupted suture, 129. 

Intestinal toxemia, 24, 92; anastomosis, 635; 
Bodine’s method, 637; Grant’s method, 636; 
lateral, 636; Maunsell’s method, 685. 

Intestine, anastomosis of, 627, 635; by Bodine’s 
method, 637; by Grant’s method, 636; by 
Murphy’s button, 633; concretions in, 618; 
constriction of, 622; exsection of, 627; fistula 
of, 640; foreign bodies in, 619; gunshot wounds 
of, 698; internal stra.gulation, 623; intussus- 
ception, 620; obstruction, 625; occlusion of, 
abdominal section for, 625; puncture of, in 
obstruction, 626; suture of, 617; wounds of, 
698. 

Intima in endarteritis, 247; of arteries, 243; of 
veins, 239; rupture of, in a case of arteritis, 
246. 

Intraperitoneal abscess, 675. 

Intratrochanteric section of femur, 908. 

Intravenous saline transfusions, 86. 

Intubation, 75; instruments for, 76. 

Intussusception, 620. 

Invagination of intestines, 620. 

Involucrum, 345. 

Iodides in aneurism, 270; in furuncle, 148; in 
goitre (cystic), 576; in Pott’s disease, 904; in 
syphilis, 67. 
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Iodine in spina bifida, 905. 

Iodoform as an antiseptic, 87; for amputations, 
87, 169; gauze, 87; in war, 137; in hospital 
gangrene, 42, 153; suppositaries, 711, 715; 
vaseline for burns, 140. 

Iridectomy, 495; with extraction of cataract, 
500. 

Iris forceps, 497. 

Iris scissors, 497. 

Iris, syphilis of, 63. 

Iritis, 495; syphilitic, 63. 

Iron, chloride of, in furuncles, 148. 

lron-dyed silk for sutures, 79. 

Irrigation, continuous, 83, 86; in amputations, 
176, 182; during operation, 94, 128; of knee 
joint, 440; of wounds, 83, 128; of gunshot 
wounds, 1387, 

Irrigator, 83. 

Irritable ulcers, 150, 

Irritation a cause of malignant tumors, 946. 

Ischium, fracture of, 380. 

Isolation of patients for hospital gangrene, 42. 


Jaeger’s keratome, 497; lid holder, 482. 

James. Case of aneurism, 298. 

Janeway. Case of albuminuria, 758. 

Jarvis’s snare, 523. 

Jaundice, 691. 

Jaw, lower, 555; affections of, 555; anchylosis 
of, 558; bandage for, 165; dislocation of, 400; 
extirpation of, 556; fracture of, 559; necro- 
sis of, 555; osteitis of, 555; phosphorus dis- 
ease, 548; upper, 548; abscess of, 548; extir- 
pation of, 553; fractures of, 358; phosphorus 
poisoning of, 548, syphilis of, 62. 

Jequirity in pannus, 492. 

Jerk-finger, 938. 

Johnston, G. B. Operation for movable kidney, 
734, 

Johnston, W. B. Case of hip-joint amputation, 
229, 

Joints, diseases of, 426; infective inflammation 
of, 427; sprain of, 426; surgery of, 445; syno- 
vitis of, 428; syphilis of the, 61; wounds of, 
427. 

Jones, S. Cure of cirsoid aneurism, 260. 

Jones, Wharton, Operation for cure of ectro- 
pion, 481. 

Jugular vein, ligation of, 307; wounds of, in li- 
gation of the carotid, 3809. 

Jury-mast, 901. 


Kangaroo tendons, 79. 

Karyomitosis, 4. 

Karyokinesis, 2. 

Kelly. Method of catheterizing the ureters, 
739. 

Keloid, 965; treatment of, 965; varieties, 955. 

Kelotomy, 660, 

Keratitis, 12, 491; diffuse, 491; herpetic, 492; 
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phlyctenular, 493; secondary, 492; traumatic, 
492; ulcerative, 492, 

Kern. Brain surgery, 472; case of hip-joint 
amputation, 229. 

Key. Case of aneurism, 282. 

Keyes’s wire stylet, 753; Keyes-Ultzman syr- 
inge, 794, 

Keyhole saw, 96. 

Kidney, 727; abscess of, 729; calculi, 731; ear- 
cinoma, 733 ; contusions, 727; cysts, 732; dis- 
placements, 733; dropsy, 730; encephaloid, 
733; exploration of, 728; extirpation of, 735; 
floating, 733; hemorrhage from, 760; hyda- 
tids, 782; hydronephrosis, 730; pyelitis, 729; 
pyelonephritis, 729; syphilis, 63; tumors, 733; 
wounds, 727. 

King. Case of aneurism, 280; snake bite, 133. 

Kingdon. Hernia statistics, 642. 

Klebs-Loeffler bacillus, 738. 

Klotz’s endoscope, 802. 

Knapp. Entropion clamp, 484. 

Kneading treatment of aneurism, 274. 

Knee joint, affections of, 439; amputation at, 
213; anchylosis, 916; bandage for, 160; dis- 
locations, 421; exsection, 448; knock-, 911; 
osteo-arthritis, 440; synovitis, 489; tubercu- 
losis, 440. : 

Knife holder, 862. 

Knife, method of holding, 93. 

Knives, 95. 

Knock-knee, 911. 

Knot, 121; double, 121; false, 122; friction, 121; 
in intestinal sutures, 630; in sutures, 121; 
surgeon’s, 121; reef, 121. 

Knotted bandage, 164. 

Kocher. Dislocation of humerus, treatment of, 
403; excision of tongue, 567; myxcedema 
after goitrous tumors, 577; thyroidectomy, 
580; tumors of epididymis, 841. 

Koenig. Harelip, 538. 

Koller. Cocaine, 103. 

Kolpo-cystotomy, 860. 

Krackowitzer. Entero-vesical fistula, 666. 

Krug. Amputation of cervix uteri, 864. 

Kihl. Case of ligation of subclavian and carot- 
id, 827; ligation of carotid for vascular tu- 
mor, 259. 

Kunkler, Snake bite, 183. 

Labial hernia, 648. 

Lacerated wounds, 124; of face, 476. 

Laceration of cervix uteri, 861; of female peri- 
num, 849. 

Lacerda. Treatment of snake bite, 134. 

Lachrymal gland, affections of, 485; extirpation, 
485. 

Lachrymal sac, abscess of, 485. 

Lagolithalmos, 480. 

Lagophthalmos, 480. 

Lambert. Case of aneurism, 283. 


' Leopold. 
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Laminectomy, 377, 379. 

Lamphear, E. Cases of hip-joint amputation, 
228. 

Lane. Case of aneurism, 281. 

Lange. Case of aneurism, ligation of common 
iliac, 298. = 

Langenbeck. MHarelip, 537; incision in exsec- 
tion of wrist, 454. 

Laparotomy for occlusion of intestine, 625; for 
ovariotomy, 878, 

Laryngeal symptoms in aneurism, 274; tubes, 
76. 

Laryngectomy, 585; partial, 586. 

Laryngotomy, 580; for foreign body, 582. 

Laryngo-tracheotomy, 581. 

Larynx, 580; foreign bodies in, 582; fracture, 
361; syphilis, 62; tubes for, 76. 
Lateral curvature of the spine, 885; cervical, 

896; dorsal, 898. 

Lateral deviation of the septum of the nose, 
524; lithotomy, 780. 

Lawrence. Strabismometer, 505. 

Laxatives in erysipelas, 40. 

Lead and opium wash in synovitis, 448. 

Lediard. Case of aneurism, 278. 

Lee. Amputation of the leg, 213. 

Leeches in epididymis, 842. 

Le Fort. Amputation, 208. 

Leg, amputation of, 213; artificial, time to wear, 
212; bandages for, 160; fractures, 392. 

Lembert. Suture of the intestine, 629; for the 
uterus, 867. 

Hysterectomy, 866. 

Lens, affections of, 498. 

Leptothrix, 15. 

Leprosy, 72; bacillus of, 72; varieties of, 72. 

Leucocytes, behavior of, in inflammation, 5; 
formation of capillaries by, in wounds, 6. 

Leucocythzmia, 237. 

Leucoma. 494. 

Levis. Exstrophy of the bladder, operation for, 
742: hydrocele, operation for, 885. 

Ligaments, inflammation of, 8, 426. 

Ligation, arterial, 121; in amputations, 176; 
knots in, 121, 122; of hemorrhoids, 724; of 
the abdominal aorta, 334; for iliac aneurism, 
297; statistics of, 334; of the anterior tibial 
artery, 343; of the ascending pharyngeal, 320; 
of the axillary, 329; of the brachial, 331; of 
the common carotid, 307; for occipital lesions, 
322; statistics of, 317; of the common femoral, 
339; of the common iliac, 834; statistics of, 
336; of the dorsal, of the foot, 344; of the ex- 
ternal carotid, 316; for extirpation of the 
parotid gland, 547; of extremities, 123; of 
wounds of the face, 476; statistics of, 317; of 
the external iliac, 386; of the facial, 318; of 
the femoral, 339; of the gluteal, 337; of the 
inferior thyroid, 325 ; of the innominate, 305; 
of the intercostal arteries, 332 ; of the internal 


carotid, 312; statistics of, 314; of the internal 
iliac, 336; statistics of, 3386; of the internal 
maxillary, 323; of the internal pudic, 338; of 
the lingual, 318; of the occipital, 320; of the 
pharyngeal, ascending, 320; of the popliteal, 
341; of the posterior auricular, 322; of the 
posterior tibial, 342; of the profunda femoris, 
341; of the radial, 382; of the sciatic, 337; of 
the subclavian, 323; statistics of, 329; of the 
superior thyroid, 318; of the temporal, 323; 
of the ulnar, 332; of the vertebral, 329; of 
varicose veins, 264. 

Ligature, 79, 121; as hemostatic, 120; animal, 
79, 121; application of, 121; arteritis after, 
256; broad, 79; for aneurism, 270; for arte- 
rial varix, 262; in hemorrhage, 120; method 
of applying, 121. 

Lignerolles. Disarticulation at calcaneo-astrag- 
aloid joint, 204. 

Lilienthal, H. Case of hip-joint amputation, 
228. 

Lime water and oil for burns, 140. 

Line of demarcation in gangrene, 152. 

Lingual artery, ligation of, 318, 

Linhart. Rhinoplasty, 527. 

Linseed oil and lime water for burns, 140. 

Lion-jawed forceps, 97. 

Lips, carbuncle of, 533; cysts, 533 ; epithelioma, 
530; fatty tumors, 583; fibroid tumors, 533; 
fissure, 583; hair on, 533; hare-, 533; vide 
harelip; hypertrophy of, 533; moles, 532 ; 
nevus, 531; phlegmon, 532; plastie operations 
on, 533, 541 ; syphilitic ulcers, 530; ulcers, 5380; 
wounds, 530. © 

Lipoma, 959; treatment of, 959; varieties of, 
959; of intestine, 624; of lip, 533; of neck, 
575; of scalp, 461; of tongue, 566. 

Liquefaction of tissues by micro-organisms, 17. 

Liquor puris, 5, 20, 22. 

Liquor sodii chlorinati for gauze, 85; for 
sponges, 83. 

Lisfrane. Amputation, 202. 

Liston. Case of aneurism, 290; ligation of sub- 
elavian and varotid, 327; treatment of dislo- 
cations of the elbow, 411. 

Lithiasis conjunctive, 491. 

Lithoclast, 782. 

Lithotomy, 780; bilateral, 785; forceps, 782; 
guide, 785; instruments, 785; knives, 94; lat- 
eral, 780; median, 785; perineal, 780; scoop, 
783; suprapubic, 771; vesico-vaginal, 785. 

Lithotrity, 767. 

Little. Case of aneurism, 279, 294; lithotomy 
knife, 94; lithotomy staff, 785. 

Little finger, amputation of, 186; disarticulation 
of, at carpo-metacarpal joint, 186. 

Littré. Colostomy, 669. 

Liver, 685; abscess of, 687; carcinoma, 685; 
diagnosis, 685: displacements of, 690; neo- 
plasm of, 685; hydatid, 686; syphilis, 63. 
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Lizards, venom of, 185. 

Lizars. Case of aneurism, 290; case of ligation 
of innominate, 307. 

Lobular epithelioma, 947. 

Local anesthesia, 103; vide cocaine. 

Localization of motor paralysis in brain centers, 
467, 469. 

Lockjaw, 46. 

Loeffler. Glanders, 44. 

Lordosis, 893. 

Lorenz’s operation for congenital dislocation of 
hip, 907. 

Lower extremity, deformities of, 906; jaw, vide 
jaw. 

Lucas - Championnieére. 
468. 

Lumbar hernia, 647. 

Lungs, 608, 609. 

Lupoid ulcer of rectum, 709. 

Lupus of cheek, 531; of conjunctiva, 490; of lip, 
531; of nose, 5381; of vulva, 854. 

Lupus vulgaris, 531. 

Lusk’s method of skin grafting, 142; dressings 
for, 144. 

Lustgarten. Syphilis bacilli, 54. 

Luxations, vide dislocations, 400. 

Lymph fistula, 239. 

Lymphadenitis, 288; syphilitica, 62. 

Lymphadenoma, 950, 963: of kidney, 733. 

Lymphangiectasis, 575. 

Lymphangeioma, 289, 962. 

Lymphangitis, 284; acute, 2384; chronic, 235; 
diagnosis, 284; in erysipelas, 40; of the penis, 
821; subacute, 235; syphilitic, 62; treatment, 
235; types of infection, 234. 

Lymphatic glands, inflammation of, 237; vessels, 
diseases of, 234 ; inflammation of, 234; wounds 
of, 238. 

Lymphaties, surgery of, 234. 

Lympho-angeioma, 239. 

Lymphoma, 237; arsenic in, 238; Billroth’s, 237; 
leucemic, 237; malignant, 287: of the neck, 
575; of the tonsil, 570; simple, 237. 

Lympho-sarcoma of neck. 575. 

Lyons’s treatment of gonorrhcea, 36. 


Cerebral localization, 


MacCormac. Operation for genu valgum, 914. 

Macewen. Operation for genu valgum, 914; 
operation for hernia, 653. 

Mackenzie. Tonsillotome, 571. 

Macnamara, Drilling in morbus coxa, 439. 

Macule, 494. 

Macular syphilide, 57. 

McBurney. Operation for appendicitis, 680; 
operation for dislocation of shoulder joint, 
408; case of amputation at hip joint, 229. 

McCarthy. Case of aneurism, 280; case of am- 
putation at hip joint, 229. 

McCosh. Case of hip-joint amputation, 229. 

McGuire. Case of aneurism, 298. 
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Malarial fever, a case of hematuria, 760. 

Malformations of the anus and rectum, 701; of 
the urethra, 820. 

Malgaigne. Case of aneurism, 280; disarticu- 
lation at calcaneo-astragaloid joint, 204; oper- 
ation for harelip, 587; rhinoplasty, 527, 

Malignant cedema, 49 ; lymphoma, 237; pustule, 
43 ; tumors, 948. 

Malleolus, dislocations of, 423; fractures of, 397. 

Mallet, 97. 

Mallock, A. E. Case of hip-joint amputation, 
228. 

Malpositions of the testicle, 847. 

Mammary artery, internal, 325; ligation of, 325. 

Mammary gland, 597; abscess of, 598; adenoid 
tumors, 598; affections of, 597; amputations 
o1, 604; angeioma, 600; bandage for, 162; 
colloid carcinoma of, 602 ; cystic tumors, 600; 
defect, 597; epithelioma, 602; fibroma, 600; 
hypertrophy, 598; inflammation of, 598; ma- 
lignant tumors, 600; sarcoma, 600; scirrhus, 
602; syphilis, 599; tuberculosis, 287, 600; 
tumors, 598. 

Manual compression in the treatment of aneu- 
rism, 271. 

Marion-Sims. Incontinence of urine, 821; ure- 
thral speculum, 821. 

Marrow cells, 11. 

Marsden’s paste, 531, 948. 

Martin. Bandage, 155. 

Mask for chloroform inhalation, 115; of ether, 
110. 

Mason, L. D.. Steel drills in fracture of nasal 
bones, 357. 

Massage with treatment of aneurism, 274. 

Mastitis, 598. 

Mastoid cells, affections of, 520; drainage of, 
520. 

Mastoiditis, trephining for, 520. 

Mattress suture, 129. 

Maunders. Case of aneurism, 278. 

Maunsell’s method of intestinal anastomosis, 
635. 

Maxilla, wide jaw, 548; inferior, dislocation of, 
400; fracture of, 559. 

Maxillary artery, internal, ligation of, 323. 

Mears, J. E. Case of hip-joint amputation, 228. 

Meatotomy, 806. 

Mechanical compression in the treatment of 
aneurism, 271. 

Meckel, diverticulum of, 622. 

Median lithotomy, 785; nerve, injury to, in dis- 
location of the elbow, 410. 

Mediastinum, 608. 

Medication before operation, 92 ;~in inflamma- 
tion, 23. 

Medio-tarsal amputation, 204. 

Medulla cells in tissue formation, 351. 

Megalopsia, 504. 

Melanotic carcinoma, 946; sarcoma, 953, 954. 
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Membrane, abscess, 26; mucous, of the tym- ] Mortification, 151. 


panum, 520. 

Meninges, carcinoma of, 464. 

Meningitis, syphilitic, 60. 

Meningocele, 463. 

Mercury, bichloride of, as an antiseptic, 86; in 
syphilis, 67; in treatment of aneurism, 270. 

Merismopedia, 15. 

Meriwether. Case of aneurism, 303. 

Mesarteritis, 248. 

Mesoderm, 2. 

Mesophlebitis, 239. 

Metacarpal bones, amputation of, 186; disloca- 
tions, 413; fractures, 375. 

Metacarpo-phalangeal exsection, 457. 

Metastases in Hodgkin’s disease, 237. 

Metatarso-phalangeal joints, amputation at, 200: 
arthritis, 444; dislocations, 428. 

Metatarsus, amputations of, 200, 202. 

Methods of dressing wounds, 79; of performing 
amputations, 170; of sterilization, 79. 

Micrococci, 15. 

Micrococeus of erysipelas, 37; lanceolatus, 19; 
tetragonus, 19. 

Micro-organisms, causing inflammation, 18; of 
blue pus, 18; of gonorrhcea, 30; of glanders, 
45; of putrid infection, 18; of syphilis, 54; 
of tetanus, 46. 

Micropsia, 504. 

Middle ear, 520. 

Middle finger, amputation of, 186. 

Miel. Case of hip-joint amputation, 230. 

Military gunshot wounds, 135. 

Milzbrand, 43. 

Misplaced testicle, 847. 

Mitchell, S. Weir. Snake venom, 133. 

Mixed flaps in amputations, 178, 181. 

Mixed sores, 66. 

Moccasin snake, 1383. 

Modified circular flaps, 179. 

Modified internal urethrotomy, 810. 

Moist gangrene, 151, 153, 

Molds, classification of, 18. 

Molecular death of tissue, 157. 

Moles, 264; of cheek and lip, 582. 

Mollities ossium, 347. 

Monsel’s solution for hemorrhage after extrac- 
tion of teeth, 560. 

Monteira. Case of aneurism, 298. 

Montgomery. Case of aneurism, 279. 

Moore. Fracture of clavicle, 863; of radius 
near carpus, 373. 

Morbus cox, 428; diagnosis, 430, 431. 

Morgagni. Cataract, 499; hydatid, 876. 

Morgan. Case of aneurism, 294, 

Morisani. Operation of symphyseotoumy, 856. 

Morphine as an anesthetic, 116; in burns, 139; 
in cystitis, 750; in renal calculus, 732; in sup- 
pression of urine, 753, 762. 

Morris, R. T. Case of hip-joint amputation, 230. 
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Morton. Spina bifida, 905. 

Motor paralysis, operation for, 469. 

Moit, A. B, Case of aneurism, 280, 286. 

Mott, Valentine. Cases of aneurism, 286, 291; 
case of ligation of innominate, 307. 

Mouth, contraction of, 544; syphilis, 62. 

Mucoceele, 486, 

Mucoid carcinoma, 946. 

Mucous cysts, 959; membrane of tympanum, 
520; patches, 58. 

Mulberry caleulus, 764. 

Miller. Cholesteatomata, 956; malignant an- 
geioma, 261; pathology of tumors, 943. 

Mumps, 548. 

Murdoch, J. B. Case of hip-joint amputation, 
229. 

Murphy’s button, 633; method of using, 644, 

Murray. Case of aneurism, 298. 

Murray, F, W. Case of hip-joint amputation, 
230. 

Musce volitantes, 503. 

Muscles, artificial, 921; inflammation of, 7; re- 
production of, 7. 

Muscular rheumatism at shoulder joint, 444; 
spasm in diagnosis of hip-joint dislocation, 
416. 

Musculo-spiral nerve, injury to, in dislocations 
of the elbow, 410. 

Musket ball, 136. 

Muslin bandages, 155. 

Mussey. Cirsoid arterial tumor, 259; operation 
for, 259. 

Miitter. Plastic operation on the cheek, 544. 

Mycetozoa, 16. 

Mydriatics, 508. 

Myelitis in tetanus, 46. 

Myeloplaxes, in fractures, 351; in inflammation 
of bone, 11; in tissue formation, 1. 

Myoearditis syphilitica, 62. 

Myoma, 960; of the bladder, 756; uterine, oper- 
ations for, 870, 872; varieties of, 960; treat- 
ment of, 961. 

Myopia, 506, 509. 

Myosin coagulation in gangrene, 152. 

Myxcedema, 579. 

Myxo-lipoma, 959. 

Myxoma, 960; of the antrum of Highmore, 549; 
of the bladder, 756; of the lower jaw, 555; of 
the mamma, 600; of the nose, 523; of the 
parotid gland, 546. 

Myxomyeetes, 17. 


Nachet. Trial glasses for testing vision, 511. 

Nievoid elephantiasis, 261. 

Nevus, cavernous, 260, 962; of the cheek and 
lips, 5381; of the head, 461; near the eye, 477; 
pigmentosus, 265; pilosus, 265; vulgaris, 260. 

Naia tripudians, 133. 

Nail, ingrowing, 931. 
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Nancrede, C. B. Cases of hip-joint amputation, 
228. 

Narcosis, chloroform, 115; ether, 107,112; mor- 
phine, 116: whisky, 116. 

Nares, fissure of, 524; occlusion, 5380; plugging, 
522. 

Narrowing of vagina, 859. 

Nasal bones, fractures of, 355; pins, 357; sep- 
tum, lateral deviation of, 524, 

Natural amputations, 152, 168. 

Nebula, 494. 

Neck, abscess of, 574; acquired cysts of, 576; 
branchial cysts of, 575; cysts, 575; gunshot 
wounds, 573; hydroma, 2388; lymphoma of, 
575; simple inflammation of, 2387; wounds of, 
573; Billroth’s disease of, 237. 

Necrobiosis, 65; in arteries, 177; in ulcers, 150. 

Necrosis, 151; of bone, 346; of calvaria after 
nevus, 261; treatment of, 262. 

Necrotic process in carbuncle, 148. 

Nedofik table, 88. 

Needle, 131; aneurism, 96; cervix, 864; hypo- 
dermic, 85; holder, Sims’s, 131, 861; holder, 
Wyeth’s, 100; sterilization of, 85, 86; surgical, 
131; suture, 131. 

Neisser’s gonococcus, 30. 

Nélaton. Catheter, 760; cirsoid tumor, 260; 
harelip, 588; test line for deformities of hip, 
906; for fracture of femur, 3888; for morbus 
coxe, 431, 

Neoplasms, 943; malignant, 943; non-malig- 
nant, 956; of the frontal sinus, 524; of the in- 
testine, 624; of the larynx, 587; of the nose, 
523; of the pharynx, 588; of the urethra, 
821. 

Nephrectomy, 735. 

Nephritis, a cause of arteritis, 244. 

Nephrolithiasis, 731. 

Nephrolithotomy, 732. 

Nephrotomy, 735. 

Nerves, branches of fifth, exsection of, 558; in- 
ferior dental, exsection of, 558; inflammation 
of, 8: optic, atrophy of, 517; regeneration of, 
8; spinal accessory, exsection of, 887; syphilis 
of, 60. 

Nettleship. Pannus, 492; trachoma, 488. 

Neuralgia, facial, surgical treatment of, 553, 558; 
of the prostate, 796 ; of the rectum, 719 ;-of the 
shoulder joint, diagnosis of, 444; of the sterno- 
mastoideus muscle, 885. 

Neurectomy of fifth nerve, 553; of inferior den- 
tal, 558; of spinal accessory, 887. 

Neuritis of optic nerve, 516. 

Neuroblast, 9. 

Neuroma, 961; symptoms of, 962; treatment of, 
962. 

Neuro-sarcoma, 956. 

Nicolier. Tetanus bacilli, 45. 

Nipple, abscess of, 597; eczema, 597; epitheli- 
oma, 597; fissure, 597; tumors, 597. 
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Nitrate of silver in prostatorrhoea, 794; in vagi- 
nitis, 857. 

Nitric acid, in capillary hemorrhoids, 726; in 
hospital gangrene, 42; in phagedenic ulcers, 
831. 

Nitrogenous food in gangrene, 153. 

Nitrous-oxide gas in extraction of teeth, 560, 

Normal resistance of tissues, 14. 

Normal salt solution, 141. 

Nose, affections of, 521; bifid, 529; calculi, 522; 
congenital lesions of, 529; deviation of sep- 
tum, 524; epithelioma, 524; epistaxis, 522; 
fissure of, 524; foreign bodies in, 522: fracture 
of, 355, 521; hypertrophy of, 524; hypertrophy 
of the mucous membrane of, 524; hypertrophy 
of the turbinated bones, 524; nevus of, 524; 
ozena, 524; plastic operations on, 527; plug- 
ging of, 522; polypus, 523; syphilis, 62. 

Nutrition, before operations on the abdomen, 92 ; 
in hospital gangrene, 42; in phlebitis, 243. 

Nyctalopia, 504, 

Nyrop. Boot for talipes valgus, 826; spring 
brace, 893. 


Oakum as a dressing for ulcer, 150. 

Oblique flaps in amputations, 178. 

Obstruction of the alimentary canal, 618. 

Obturator hernia, 647; diagnosis and treatment, 
647. 

Occipital artery, ligation of, 320. 

Occlusion,. by thrombus, 241; intestinal, 620, 
622; of the alimentary canal. 620, 622; of the 
basilar artery, 255; of the nares, 5380. 

O’Dwyer. Laryngeal tube, 76. 

(Edema, active, 4; malignant, 37; passive, 4. 

CHdema of the glottis, after tonsillar abscess, 
570; of scrotum, 832; passive, 4. 

(Hsophagectomy, 595, 

(Esophagotome, 591. 

Cksophagotomy, 590. 

(Esophagus, 588; bougies for, 589; carcinoma 
of, 594; diverticula, 595; epithelioma, 594; 
fistula, 595; foreign bodies in, 589; probang 
for, 590; pouches in, 595; rupture of, 588; 
sounds, 589; stricture, 590; stricture, treat- 
ment of, 590; stricture, treatment of, Abbe’s 
method, 594; stricture, Sebanijew-Frank 
operation for, 594; syphilis, 62; tumors, 594; 
wounds, 588. 

Ogston. Operation for genu valgum, 914. 

Oiled silk, 85. 

Olecranon, fractures of, 370. 

Oozing, arrest of, in wounds, 128. 

Opacities of the cornea, 516; of the lens, 516. 

Open method of treating amputations, 181, 

Operating bag, 86; gown, 93; room, 79, 87; 
stool, 88; tables, 88, 89. 

Operation for artificial anus, 668: for cleft pal- 
ate, 561; for non-union of fractures, 351, 39: : 
for strangulated hernia, 656. 
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Operations, plastic, on face, 541; for burns, 140; 
near the eye, 481, 484, 485; of the cheek, 541; 
of the lip, 541, 542; of the mouth, 533; of the 
nose, 527; preparation for, 92; surgical, meth- 
od of conducting, 92. 

Ophthalmia, gonorrhceal, 488 ; neonatorum, 489. 

Ophthalmitis, sympathetic, 496. 

Ophthalmoscope, Loring’s, 515; mode of using, 
515. 

Ophthalmoscopy, 515. 

Opium, after lithotrity, 771; in gangrene, 154; 
in hematuria, 762; in retention of urine, 
752. 

Opisthotonos in tetanus, 46. 

Optic nerve, atrophy of, 517. 

Optic neuritis, 504, 516. 

Orchitis, 842; chronic, 843; gonorrhceal, 842; 
in mumps, 548; syphilitic, 63; tuberculous, 
843. 

O’Reilly. Case of aneurism, 219. 

Ormsby’s inhaler, 110; directions for use, 111¢ 

O’Shaughnessy. Case of aneurism, 279. 

Os innominatum, fracture of, 380; hyoides, frac- 
ture of, 361. 

Osteo-arthritis of the ankle joint, 443; of elbow, 
445; of the hip, 428; of the knee, 440; of the 
shoulder, 444; of the wrist, 446. 

Osteoblasts, 9. 

Osteoclasis of femur, 916. 

Osteogenesis, 12. 

Osteo-lipoma, 959. 

Osteoma, 964; of skull, 463; treatment of, 965. 

Osteomalacia, 347. 

Osteo-myelitis, acute, 346; in femur, 217. 

Osteoplastie operation for tumor of antrum of 
Highmore, 549. 

Osteo-sarcoma, 950. 

Osteotome, 97. 

Osteotomy of femur, 908, 914, 916; of forearm, 
934; subtrochanteric, 909. 

Ostitis, 345; at the hip, 481: caseosa, 61; cause 
of non-union after fractures, 397; fungosa, 61; 
of the clavicle, 607; of the frontal sinus, 462 ; 
of the lower jaw, 555; of the ribs, 607; of the 
skull, 461; of the spine, 893; of the sternum, 
607; of the thorax, 607; of the upper jaw, 
548 ; osteoplastica, 61; rarefaciens, 61; sclerosa, 
61; syphilitic, 57, 61; tuberculous, 51, 429. 

Otis, F. N. Location of stricture, 805; urethro- 
tome, 808; wire bougie, 805. 

Otis, G. A. Statistics of shot wounds of the 
face, 476. 

Otitis media, 520. 

Oval flaps in amputations, 180. 

Ovarian cysts, 875; multilocular, 875. 

Ovariotomy, 878. 

Ovary, abscess of, 874; carcinoma, 876; cirrho- 
sis, 874; cyst-adenoma, 875; cystic degenera- 
tion of, 873; cystic tumors, 875: dermoid eysts, 
876; fibro-myoma, 876; hernia of, 855; sarco- 


ma, 876; solid tumors, 876; solid tumors, re- 
moval of, 878. 

Ox aorta as ligature, 121. 

Ozena, 524; syphilitic, 62. 


Packing, as a hemostatic in wounds, 119; tem- 
porary, in wounds, 119. 

Paget. Case of aneurism, 294; connective tis- 
sue in wounds, 124; disease of bone, 348; phle- 
bitis, 242. 

Pain, in aneurism, 268; in gangrene, 151; in in- 
flammation, 1. 

Palate, affections of, 560; cleft of, 561; op- 
eration for, under cocaine, 561; instruments 
for, 562; hard, cleft of, 562; perforations of, 
565; tumors of, 561. 

Pallor in gangrene, 151. 

Pancoast. Case of aneurism, 2938. 

Pancreas, 695; cyst of, 695; syphilis of, 63. 

Pannus, 13, 492. 

Papilloma, 957; of antrum of Highmore, 549; 
of the bladder, 756; of the head, 461; of the 
kidney, 733; of the larynx, 587; of the lip, 
582; of the nipple, 597; of the nose, 523; of 
the tongue, 566; of the urethra, 821; of the 
vulva, 854. 

Papular syphilide, 58. 

Paquelin cautery, in hemorrhoids, 726; in 
hemorrhage, 122, 127; in operations on the 
tongue, 567; in prolapse of the rectum, 720; 
in ranula, 570. 

Paraglobin, relation of to stasis, 5. 

Paralysis from constriction, 120; of muscles, 
causing contractions, 9387; of the bladder, 
752; of the deltoid muscle, 933; of the serra- 
tus magnus muscle, 933; syphilitic, 60. 

Paralyzed muscle grafted to a healthy tendon, 
459. 

Paraphimosis, 36, 825. 

Parasites, 17. 

Parham, F. W. Case of hip-joint amputation, 
229. 

Parker. Case of aneurism, 290; case of ligation 
of subclavian and carotid, 327. 

Paronychia, syphilitic, 60. 

Parotid gland, 545; abscess of, 548; duct of, 
545; extirpation of, 547; tumors of, 546. 

Parotitis, 548. 

Parrish. Muscle-tendon grafting, 459. 

Partridge. Case of aneurism, 290. 

Paste, Marsden’s, 531, 948. 

Pathology, surgicai, 1. 

Pawlik. Method of catheterizing the ureters, 
741. 

Péan-Pryor trowel, 883. 

Pearl epithelioma, 956. 

Pelvic organs, 731. 

Penis, 821; amputation of, 824; carcinoma, 822; 
double, 742; fracture of, 822; herpes, 828; 
Humphrey’s operation on, 824; inflammation 
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of, 821; malformations, 821; sarcoma, 825; 
ulcers, 828; wounds, 822. 

Perforation of the antrum of Highmore, 549: 
of the palate, 565. 

Periadenitis of neck, 574. 

Periarteritis, 248. 

Perichondroma, 963. 

Perineorrhaphy, 853. 

Perineum, laceration of, 848; operations for, 
850; rupture of, 848. 

Perineal cystotomy, 785; for wounds of bladder, 
771; lithotomy, 780, 785; section for stricture 
of urethra, 812. 

Perinephritis, 828. 

Periorchitis serosa, 834; diagnosis, 834. 

Periosteal elevator, 97. 

Periosteum, inflammation of, 3, 4, 5, 9, 61, 345. 

Periostitis, 3, 4, 5, 9, 61, 345; of lower jaw, 555; 
of upper jaw, 548; albuminosa, 346; syphi- 
litic, 61. 

Periphlebitis, 239. 

Perirectal abscess, 702. 

Perispermatitis, 834. 

Perisplenie abscess, 694. 

Peritoneal abscess, 671. 

Peritonitis, 671; acute infectious, 671: symp- 
toms of, 672; after burns, 139; laparotomy 
for, 672, 674; tuberculous, 673; treatment, 
674, 

Perityphlitic abscess, 679. 

Permanganate of potassium as an antiseptic for 
serpent wounds, 134; in gonorrhcea, 34. 

Peroneal artery, aneurism of, 300; artery, liga- 
tion of, 848 ; muscles, tenotomy of, 926. 

Petit. Arterial cirsoid tumor, 259; fracture 
box, 395; tourniquet, 126. 

Phagedenic bubo, 829; gangrene, 42; ulcer of 
penis, 829; ulcer of rectum, 709. 

Phagocytosis, 37. 

Phalangeal abscess, 574; joints, dislocation of, 
413. 

Phalanges, dislocations of, 413; fracture of, 375. 

Pharynx, 588; abscess of, 574; affections of, 
588; carcinoma, 588; foreign bodies in, 588; 
retropharyngeal abscess, 574; syphilis, 62; 
tumors of, 588. 

Phelps, A. M. Cases of hip-joint amputation, 228. 

Phenomena of inflammation, 1. 

Phimosis, 36, 825; operation for, 36, 826. 

Phlebitis, 40, 239; acute, 242; endosmosis in, 
241; infective, 242; occlusion in, 241; process 
of repair in, 241; septicemia, 241; spontane- 
ous, 248; thrombus in, 240; traumatic, 242. 

Phlebolites, 261, 264. 

Phlegmon of fingers, 940; of hand, 940; of lip, 
533; of the neck, 574; of the scrotum, 882. 

Phlegmonous erysipelas, 39. 

Phlyctenule, 493. 

Phorometer, 513. 

Phosphatic calculus, 764. 
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Phosphorus disease of jaws, 548, 

Pigeon toe, 980. 

Pigment of the skin, 265. 

Pilcher. Fracture of radius, 373. 

Piles, 721; capillary, 726; chronic, 722; exter- 
nal, 722; internal, 722, 723; ligation of, 724; 
nitric acid in, 726; treatment by the actual 
cautery, 726: Whitehead’s operation for, 725. 

Pin suture, 130. 

Pinard. Symphyseotomy, 856. 

Pinguecula, 490. 

Pinkerton, S. H. Cases of hip-joint amputation, 
228. 

Pirogoff. Amputation at the ankle, 208; cases 
of aneurism, 282; etherization per rectum, 
115; ligation of carotid for vascular tumor, 
259. 

Pitres. Cerebral localization of symptoms of 
motor paralysis, 467. 

Pityriasis versicolor of anus, 704, 

Planus talipes, 928. 

Plaques, mucous, 58. 

Plaster-of-Paris bandage, 156; in fracture of 
the humerus, 366; in fracture of the leg, 395 ; 
in fracture of the patella, 391; in synovitis, 
443 ; in ununited fractures, 399; jacket, 891, 
898. 

Plastic operations for burns, 140. 

Plastic surgery of the cheek, 541; of the lip, 
5384; of the mouth, 565; of the nose, 527; 
near the eye, 481. 

Pleuritis following burns, 189 ; following wounds 
of the chest, 609. 

Pleurothotonos in tetanus, 46. 

Plexiform angeioma, 260. 

Plug, vaginal, 858. 

Plugging of the nares, 522. 

Pneumonia, syphilitic, 62. 

Pneumonitis following burns, 189. 

Pneumothorax, 523. 

Poisoned wounds, 182. 

Polaillon. Cirsoid aneurism, 258. 

Poland. Case of aneurism, 294. 

Politzer. Tympanum perforator, 520. 

Polydactylus, 929, 935. 

Polypus, cystic, 718; fibrous, of nose, 523; 
fibrous, of rectum, 715; gelatinous, 523; of 
the larynx, 587; of the nose, 523; of the rec- 
tum, 715; villous, of rectum, 718. 

Pope. Tarantula bite, 135. 

Popliteal artery, aneurism of, 300; ligation of, 
341, 

Porro’s operation, 867. 

Porter. Case of aneurism, 294. 

Port-wine mark, 263, 265; of head, 461. 

Position of assistants during amputation, 174; 
of limb in gangrene, 153. 

Posterior auricular artery, ligation of, 822; 
tibial artery, aneurism of, 300; ligation of, 
342, 
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Posterior curvature of the spine, 892. 

Posthitis, 36, 798. 

Posture, in hemorrhage, 119; in the treatment 
of aneurism, 274. 

Potassium, citrate of, for chordee, 35; renal cal- 
culus, 731; permanganate of, in gonorrhea, 
34; for snake bite, 184 ; for chordee, 34; iodide, 
vide iodide. 

Pott’s disease of the spine, 893; diagnosis, 893 ; 
fracture, 893. 

Poultices in carbuncle, 149; in furuncle, 148; 
in inflammation, 26. 

Powers. Treatment of dislocations of the hu- 
merus, 403. 

Preparation of antiseptic material, 79; of. at- 
tendants, ete., for operation, 88, 93; of pa- 
tients, for narcosis, 109; moral, 92; physical, 
92. 

Prepuce, adhesions of, 826, 828; amputation, 
826; dilatation, 828; divulsion, 828; incision, 
827; phimosis, 826. 

Presbyopia, 512. 

Pressure in hemorrhage, 118; symptoms in 
aneurism, 266 ef seq. 

Primary amputation, 168, 169. 

Probang for cesophagus, 590. 

Probe, bullet, 100. 

Productive ostitis, 5. 

Profunda femoris artery, aneurism of, 299; liga- 
tion of, 341. 

Projectiles, 1385; varieties of, 136. 

Prolapse of the rectum, 719; of the uterus, 880; 
Freund’s operation for, 880. 

Proliferation of cells in endarteritis, 247; in in- 
flammation, 2. 

Prostate body, 786; caleuli of, 796; carcinoma, 
795; concretions, 796; dilatations, 789; exci- 

sion of hypertrophy of, 789; exploration, 790; 
hypertrophy, 787; neuralgia of, 796 ; sarcoma, 
795; tuberculosis, 795. 

Prostatic syringe, 794. 

Prostatitis, 787. 

Prostatorrheea, 793. 

Protection of field of operation, 92; of patients 
during operation, 93. 

Protective, 85; for burns, 139; in amputation 
dressings, 177; on wounds, 128. 

Protiodide in syphilis, 67. 

Protozoa, 16; classification of, 17. 

Pruritus of the anus, 703; of the vulva, 855. 

Pryor. Amputation of cervix uteri, 864; hys- 
terectomy forceps, 869; portable table, 89; 
vaginal section, 882. 

Pseudo-gonococcus, 31. 

Psoas abscess, 889, 896. 

Psoriasis, syphilitic, 58. 

Pterygium, 490. 

Ptomaines, 27; cause of septicemia, 27; in 
tetanus, 46. 

Pubes, fracture of, 380. 
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Pubic dislocation of the hip joint, 414, 419. 
Pudiec, internal, artery, ligation of, 338, 
Pulsation in aneurism, 268. 

Pulse in tetanus, 46. 

Puncture of the bladder, 753; multiple, of the 
test.cle for epididymitis, 800, 842; for orchitis, 
800, 843. 

Punctured wounds, 124; of abdomen, 696. 

Pure water for continuous irrigation in amputa- 
tion, 182. 

Pus, 5, 22; basin, 94; blue, 18, 22; corpuscles, 
22; in the urine, 759, 760; serum, 5, 20, 22. 

Pustular syphilide, 58. 

Pustule, malignant, 43. 

Putrefaction, in gangrene, 152. 

Pyemia, 28; after ligation of arteries, 246; 
metastatic abscess of, 28; emboli in, 28; 
thrombi in, 28: treatment of, 29. 

Pyelitis, 728, 729. 

Pyelonephritis, 728, 729. 

Pylorectomy, 615. 

Pyloroplasty, 615. 

Pylorus, exsection of, 615; stricture of, 610. 

Pyogenic membrane, 25; bacteria, 17. 

Pyoktanin, 87. 

Pyrogallic acid in lupus, 582. 


Quadriceps extensor muscle, rupture of, 457. 
Quill suture, 129. 
Quinine in tonsillitis, 570. 


Rabid animals, wounds by, 50. 

Rabies, 50. 

Racemose adenoma, 957. 

Rachitis, 347; treatment of, by osteotomy, 347, 
910, 915. 

Radial artery, aneurism of, 295; ligation of, 
3382. 

Radical cure of hernia, 652. 

Radio-carpal dislocation, 412. 

Radiograph of hand and arm, 350. 

Radius, fractures of, 371; subluxation of head 
of, 409. 

Radius and ulna, dislocations of, at elbow, 409. 

Railway fraeture, 392. 

Ransohoff. Case of aneurism, 281. 

Ranvier, vide Cornil. 

Ranula, 569. 

Rattlesnake bite, 133. 

Razor and soap, 1v1. 

Reaction in hemorrhage, 118. 

Rectal bougie, bulbous, 713 ; soft-rubber, 714. 

Rectal urinary fistula, 818; rectal speculum, 
705. 

Rectocele, 859; treatment of, 859. 

Rectotomy, 714. 

Rectum, abscess of, 705; administration of ether 
by, 115; ascarides in, 704; atresia of, 701; 
carcinoma, 715; chancre, 709; chancroid, 709 ; 
dilatation, 714; epithelioma, 715; encepha- 


990 


loid, 715; exsection, 716; fistula, 705; foreign 
bodies in, 705; hemorrhoids of, 721; lupoid 
ulcer, 709; neoplasms of, 715; neuralgia of, 
719; papilloma of, 719; phagedenic ulcer of, 
709; polypus, 718; prolapse, 719; treatment, 
720; scirrhus, 715; speculum, 705; stricture, 
641, 712; syphilis, 63; ulcerations, 709. 

Redness in inflammation, 1. 

Reef knot, 121. 

Reeves. Operation for genu valgum, 914; shoe 
for talipes, 924; snap-finger, 938 ; suspensory 
cradle, 905; talipes valgus, 925. 

Refraction of eye, 506. 

Regional surgery, 460. 

Reichert. Coagulation of blood, 241; serpent 
venom, 133. 

Removal, vide excision, extirpation. 

Renal calculus, 731; colic, 731; cysts, 782. 

Repair of tissues in inflammation, 1, 2; in ve- 
nous inflammation, 241; in wounds, 124; of 
bone, 12. 

Resection, vide excision, exsection. 

Resolution of tissue, 345. 

Respiration, artificial, in ether narcosis, 113; 
Sylvester’s method of, 1138. ; 
Rest in aneurism, 269; in inflammation, 23; in 

phlebitis, 243 ; in synovitis, 440, 443, 445, 446. 

Restoration of eyelids, 481. 

Resuscitation after ether and chloroform narco- 
sis, 113. 

Retention of urine, 752; from nerve lesions, 752; 
from paralysis, 752; from spasm, 752; from 
stricture of the urethra, 752. 

Retina, 5038; detachment of, 504. 

Retinitis, 503, 517; pigmentosa, 504, 

Retractors, 95; in amputations, 175. 

Retroperitoneal abscess, 674, 896. 

Retropharyngeal abscess, 574. 

Retrosternal abscess, 607. 

Reverdin. Method of skin grafting, 140. 

Reverse in spiral bandage, 157. 

Reynders. Apparatus for torticollis, 887; sus- 
pension apparatus, 898, 

Rhabdomyoma of the kidney, 733. 

Rheumatic arteritis, 256; myositis at hip, diag- 
nosis of, 482. 

Rheumatism a cause of arteritis, 256; gonor- 
rhoeal, 30. 

Rhinolites, 522. 

Rhinoplasty, 527; Hindoo method, 528; method 
of Linhart. 527; method of Malgaigne, 527; 
method of Szymanowsky, 528; partial, 528. 

Riberi. Operation on Steno’s duct, 545, 

Ribs, dislocation of, 425; excision, 608; frac- 
tures, 375; ostitis, 607. 

Rickets, 347. 

Ricketts, M. Case of hip-joint amputation, 229. 

Riegner. Case of ligation of common carotid, 
312. 


Rifle projectiles, 186. 
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Rigen. Case of aneurism, 279. 

Rigors in inflammation, 28. 

Ring finger, amputation of, 186. 

Robert. Ligation of carotid for vascular tumor, 
259. 

Roberts. Operation-on septum of nose, 524. 

Robertson. Operation for ectropion, 481. 

Robin. Myeloplaxes, 11. 

Robinson, A. R. Carbuncle, 148; lupus ery- 
thematosus, 582. 

Robinson, Byron. 
tomosis, 614. 

Rodent ulcer of rectum, 709. 

Rodgers. Case of aneurism, 291; case of ligation 
of subclavian, 257. 

Rodgers and Van Buren. 
for vascular tumor, 259. 

Roentgen rays in fractures, 350. 

Rokitansky. Diverticula of cesophagus, 595; 
multilocular cyst of ovary, 876. — 

Rongeur forceps, 98. 

Room, operating, 77, 79. 

Roser. Cheiloplasty, 541. 

Rossi. Case of aneurism, 280. 

Rotary lateral curvature of the spine, 888. 

Round-celled epithelioma, 947; carcinoma, 955, 

Rubber drains, 84; operating gown, 92; tissue, 
85; tubing for application of cold in inflam- 
mation, 23. 

Rupia, syphilitic, 60. 

Rupture of abdominal muscles, 695; of abdomi- 
nal organs, 696; of the bladder, 746; of the 
cesophagus, 588; of the perineum, 849: oper- 
ations for, 850, 853 ; primary, 850; secondary, 
853; of the posterior commissure of, 849; of 
the vulva, 849; of the spleen, 694; of the ten- 
don of the quadriceps extensor, 457. 

Rushmore, T. B. Case of hip-joint amputation, 
281. 


Operation for intestinal anas- 


Ligation of carotid 


Sacculated aneurism, 266. 

Sacrum, fracture of, 380. 

Saenger. Hysterectomy, 866. 

Saline solutions for intravenous injection, 86. 

Salivary calculus, 545; fistula, 545. 

Salpingitis, 872. 

Sands. Case of aneurism, 278; ligation of pa- 
rotid, 317; cesophagotome, 592; treatment of 
external iliac aneurism, 297. 

Santonin for Bilharzia hamatobia, 762. 

Saphrophytes, 17. 

Sarcina, 16. 

Sarcoblasts, 888. 

Sarcoma, 950; diagnosis, 952; of antrum of 
Highmore, 549; of bladder, 756; of dura ma- 
ter, 463; of intestine, 624, 641; of kidney, 733; 
of larynx, 587; of lower jaw, 556; of mam- 
mary gland, 600 ; of cesophagus, 594; of ovary, 
878; of parotid gland, 546; of penis, 825; of 
prostate, 795 ; of testicle, 846 ; of thyroid gland, 
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576; of tonsil, 572; erysipelas in treatment 
of, 42, 953; special forms of, 955 ; varieties of, 
950, 955. 

Sattler. Case of intra-orbital aneurism, 284. 

Saunders. Case of stab wound of the perito- 
neum, 699. ; 

Saws, 96; use of, in amputations, 176. 

Sayre. Apparatus for knock-knee, 918: artifi- 
cial muscles for torticollis, 886; bandage for 
fracture of clavicle, 361; double hip splint, 
438; exsection of hip, 446; hallux valgus, 
930: jacket, plaster-of-Paris, 898; jury-mast, 
901; osteotomy of femur, 910; periosteal ele- 
vator, 97, 109; splint for morbus coxe, 438 ; 
talipes calcaneus, 919; talipes equinus, 916; 
talipes varus, 920. 

Scalds, 139; treatment of, 139. 

Seale for urethral instruments, 813. 

Sealing syphilide, 58. 

Scalp, abscess of, 461; cysts, 460; elephantiasis 
of, 461; fatty tumor of, 461; hematoma of, 
461; pneumatocele of, 461; sarcoma of, 464; 
tuberculosis of, 461; wounds of, 464. 

Scealpels, 94; method of holding, 93. 

Scapula, 608; amputation of, 198; excision of, 
198, 608; fractures, 363. 

Scapular artery, posterior, ligation of, 325. 

Searpa. Ligation of arteries, 256; shoe for tal- 
ipes varus, 923. 

Schachner, A. Case of hip-joint amputation, 
230. 

Schleich’s solutions, 106. 

Schiiltz. Glanders, 44. 

Schwann’s nucleated sheath, 9; 
stance, 9. 

Sciatic artery, aneurism of, 297; ligation of, 337. 

Scirrhus, 949 ; of the bladder, 756; of the mam- 
mary gland, 602; of the rectum, 715. 

Scissors, 99; dressing, 100. 

Scleritis, 495. 

Sclerotica, 495. 

Scoop, urethral. 816. 

Scorpion venom, 185. 

Scraping out for hospital gangrene, 42. 

Scrofula, 52. 

Scrotal clamp, 840. 

Scrotum, 831; angeioma of, 833; contusion, 832; 
cysts, 832; eczema, 832; elephantiasis, 832; 
epithelioma, 833; erysipelas, 832; fistula, 833: 
gangrene, 832; hematoma, 833; cedema, 832; 
phlegmon, 832; wounds, 831. 

Sebaceous cysts, 958; near the eye, 477; of head, 
460. 

Sebanijew-Frank. 


592. \ 
Secondary amputations, 168. 


Section, Caesarean, 867; perineal, 812; trochan- 
teric, of femur, 908. 

Sedillot. Method of amputating leg, 213. 

Selden. Case of fracture of neck of femur, 381. 


white sub- 


Operation of gastrostomy, 
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Seminal vessels, 841. 

Senile gangrene, 154, 

Senn. Hydrogen gas for diagnosis of intestinal 
lesion, 697, 

Separation of epiphysis of humerus, 368. 

Septic fever, 26. 

Septicemia, 26; treatment of, 27; with metas- 
tases, 27, 28. 

Septiceemic symptoms in hospital gangrene, 42. 

Septico-pyzemia, 26. 

Septum of nose, lateral deviation of, 524. 

Sequestrum, 346; forceps, 98. 

Serous cysts, 959. 

Serpent bites, 182; venom, toxicity of, 133. 

Serum therapy in diphtheria. 74. 

Sexton. Ear hook, 519; forceps, 519; probe, 
518; snare, 519. 

Shaffer. Abduction splint, 484; spinal brace, 
375, 892, 896, 902. 

Shaffer-Taylor hip splint for hip-joint disease, 
434. 

Shells, 185. 

Shock, 138; after gunshot wounds, 138; symp- 
toms and treatment of, 138. 

Shoulder cap in fracture of the humerus, 366. 

Shoulder joint, amputation of, by Wyeth’s meth- 
od, 196; anchylosis, 933; disarticulation, 196; 
dislocation, 402; exsection, 453; suppuration 
of, 444; synovitis, 444, 

Shropshire, L. L. Case of hip-joint amputation, 
231. 

Sichels. Iris knife, 491. 

Silk, 79, 121; for sutures, .79, 129. 

Silkworm gut, 79; for cleft-palate operations, 
562. 

Silver-fork deformity of wrist, 378. 

Silver-wire suture, 79; in fracture of jaw, 359. 

Simes. Phlebitis, 242. 

Simple ulcer of penis, 828. 

Sims, H. Marion. Vide Marion. 

Sims’s fork for silver sutures,-861; glass vaginal 
plug, 898; needle forceps, 131, 861; rectal 
speculum, 705; scissors, 100: speculum, 860; 
sutures in vesico-vaginal fistula, 861. 

Sinus, frontal, abscess of, 462; of scrotum, 833. 

Skin flap in amputation, 173. 

Skin, inflammation of. 7. 

Skin grafting, 142, 144: method of Girdner, 144; 
of Lusk, 142; of Reverdin, 140; of Thiersch, 
141. 

Skin transplantation, 144-146 ; Wyeth’s method, 
145. 

Skull, carcinoma of, 464; depression of, 354; en- 
cephalocele, 463; exostosis, 463; fractures, 
303; gunshot wounds, 465; meningocele, 463 ; 
net bandage for, 166; osteoma, 463; ostitis, 
461; paracentesis of, 464; penetrating wounds, 
465; periostitis, 461; pneumatocele, 461 ; sar- 
coma, 463: wounds, 464. 

Sliding of skin for burns, 140; of palate, 562. 
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Smith. Hemorrhoidal clamp, 726. 

Smith, Stephen. Amputation at knee, 215; of 
leg, 212. 

Smyth. Case of aneurism, 287, 298. 

Snake bites, 182; treatment of, 134. 

Snare, Sexton’s, 519. 

Snap-finger, 938. 

Snellen. Entropion, 484; test types, 511. 

Soap, 101. 

Solid flaps in amputation, 173. 

Solution, antiseptic, 86; bichloride-of-mercury, 
86; boric-acid, 86; cocaine, 103, 106; hypoder- 
mic, 86, 106; normal salt, 87; oxalic-acid, 92 ; 
permanganate-of-potash, 92; Schleich’s, 106. 

Sore nipples, 597. : 

Sound, cesophageal, 590: steel urethral, 813. 

South. Case of aneurism, 298. 

Special amputations, 183. 

Speculum, rectal, 705; urethral, 821; Sims, 
860. 

Spencer Wells’s sac forceps, 878. 

Spermatocele, 834. 

Spermatorrheea, 794. 

Spheno-maxillary fossa, wounds of, 476. 

Spherical aneurism, 266. 

Sphincter ani, divulsion of, 709. 

Spica bandage, 162. 

Spina bifida, 905; treatment of, 905. 

Spinal accessory nerve, resection of, 887. 

Spinal column, deformities of, 885. 

Spindle-celled sarcoma, 955. 

Spine, abscess of, 896: anterior curvature, 892; 
bifid, 905; deformities of, 885; dislocations, 
425; lateral curvature, 885; posterior curva- 
ture, 893; rotary lateral curvature, 888. 

Spiral bandage, 156. 

Spirilla, 15. | 

Spleen, 694; abscess of. 694; cvst, 694; excision, 
694; hernia, 694; rupture, 694; syphilis, 63; 
wandering, 694. 

Splenectomy, 379, 694. 

Splenic abscess, 694; fever, 43. 

Spondylitis, 893. 

Sponge holders, 99. 

Sponges, 82; disinfecting of, 83. 

Spoons, sharp, 97. 

Sporulation, 16. 

Sprain of joint, 426. 

Squibb. Ether, 107. 

Stab wounds of abdominal viscera, 699. 

Staff, 93. 

Stalactites, 965; in fractures, 352. 

Stalagmites, 965. 

Staphylococcus pyogenes, 16, 19, 31. 

Staphyloma of the cornea, 493. 

Staphylorrhaphy, 562. 

Starr. Localization of brain centers, 46. 

Stasis in the blood current in inflammation. 5. 

Statistics of amputations, 232; at hip, 227; of 
operations for aneurisms, 276, 279, 288, 
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Steel sounds, 813. 

Stellate fracture of patella, 392. 

Steno’s duct, 545. 

Sterilization, 79, 85, 92; of urine, 762. 

Sterilized wax, 123. 

Sterilizer, 81. 

Sterno-mastoid muscle, neurectomy for spasm 
of, 887; tenotomy of, 886. 

Sternum, exsection of, 607; fractures of, 375. 

Steven’s phorometer, 513. 

Stewart, W. R. Case of hip-joint amputation, 
230. 

Stimson. Case of aneurism, 280; fracture of 
femur at neck, 381; through trochanters, 386. 

Stimulation after gunshot wounds, 138; in gan- 
grene, 154; in hospital gangrene, 42. 

Sting of insects, 135. 

Stokes. Case of aneurism, 298. 

Stomach, affections of, 610; exsection of, 615; 
foreign bodies in, 610; syphilis of, 62. 

Stone in the bladder, 763; in females, 785; 
lithotomy for, 771, 780; lithotrity for, 767. 

Stool, operating, 88. 

Strabismus, 505. 

Strangulated hernia, 656,661. 

Strangulation of the intestine, 623. 

Streptococcus pyogenes, 16, 19; erysipelatosis, 
19, 37. 

Stretching nerves in tetanus, 46. 

Stricture of the intestine, 624; ofethe cesopha- 
gus, 590; of the pylorus, 611; of the rectum, 
712; of the urethra, 34, 803; treatment of, 
807, 810, 812; at the meatus, 806; of the va- 
gina, 858. 

Strock, D. Case of hip-joint amputation, 230. 

Strychnine in tetanus, 47. 

Stye, 479. 

Stylet, 750. 

Styptie cotton, 127. 

Styptics, 122. 

Subclavian artery, aneurism of, 281, 285; liga- 
tion of, 823 ;. for aortic aneurism, 276, 303 ; for 
dislocation of humerus, 408 ; synopsis of cases 
of, 292. 

Sublimate, for irrigating abscesses, 26; gunshot 
wounds, 187; wounds, 128; for poultices, 26; 
gauze, 85; for ulcers, 150; in amputations, 
170, 174; in gangrene, 153. 

Sublingual gland, swelling of, in epithelioma of 
lip, 531. 

Subluxation of the head of the radius, 409. 

Submaxillary glands, 548; extirpation of, 548; 
inflammation of, 548 ; swelling of, in epitheli- 
oma of lip, 531. 

Subperiosteal operation on lower jaw, 556. 

Subphrenic abscess, 689. 

Subtrochanteric section of femur, 908. 

Suction for cataract, 499; in snake bites, 184, 

Sugar in the urine, 759. 

Superior maxilla, ede jaw, 548. 
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Superior thyroid artery, ligation of, 318. 

Supernumerary finger, 929; testicle, 847. 

Suppression of urine, 727, 729; diagnosis, 759. 

Suppuration, 14, 20; in inflammation, 14; of 
hip joint, 488; of knee, 440. 

Suprapubie cystotomy, 771; statistics of, 778: 
for vesico-vaginal fistula, 771; in females, 771 ; 
‘puncture of the bladder, 860. 

Supra-scapular artery, ligation of, 326. 

Surgery of arteries, 234; of lymphatics, 234; of 
veins, 234. 

Surgical dressings, 79; method of applying, 128, 
140, 156. 

Surgical pathology, 1. 

Suspension apparatus, 898. 

Suspensory carriage of Case, 993; cradle of 
Reeves, 905; handkerchief, 799. 

Sutures, 129; antiseptic, 80 ef seg.; continuous, 
129; cross-, 130; Czerny’s, 629; double-needle, 
130; during operation, 93; in abdominal sec- 
tion, 632; in amputations, 177; interrupted, 

129; intestinal, 629; in wounded intestine 
630; in wounds, 128 ef seg.; in wounds of the 
neck, 5738; Lembert’s, 629; mattress, 129; 
needles for, 131; of nerves, 60,573: pins for, 
130; quill, 129; silver-wire, 79, 130. 

Swan, R. L. Case of hip-joint amputation, 
229. 

Swanzy. Cataract, 499; conjunctivitis, 488; ec- 
tropion, 484; eczema of lids, 485; herpes cor- 
new, 492. 

Sway-back, 893. 

Swelling, in gangrene, 151; in inflammation, 1. 

Sylvester. Method of artificial respiration, 113; 
for foreign body, 113, 583. 

Symblepharon, 479. 

Syme. Amputation at the ankle, 206. 

Symphyseotomy, 856. 

Symptoms of inflammation, 1. 

Synchisis, 503. 

Syncope from hemorrhage, 131; in ether narco- 
sis, 114. 

Syndactylus, 935. 

Syndesmitis, 426. 

Synechia, 493; anterior, 493. 

Synovitis, 426 ; in dislocations, 400 ; of the ankle, 
442: of the elbow, 445; of the hip, 428; of the 
knee. 439; of the shoulder, 444; of the wrist, 
445; symptoms of, 426; syphilitic, 61. 

Syphilides, 57. 

Syphilis, 54; a cause of arteritis, 62; adenitis 
in, 57, 59, 237; acquired, 54; diagnosis of, 66; 
gummata in, 60; inherited, 54, 70; symptoms 
of, 57; iritis in, 59; lymphangitis in, 59; oc- 
clusion of basilar artery in, 253; of digestive 
system, 62; of jaw, 62; of larynx, 62; of mam- 
mary gland, 599; of nervous system, 60; of 
nose, 62; of rectum, 63; of tongue, 62; of 
vulva, 854; pathology of, 64; primary, 56; 
prognosis of, 67; stages of, 56; secondary, 57 ; 
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synovitis in, 61; tertiary, 60; transmissibility 
of, 70; treatment of, 67. 

Syphilitic adenitis, 57, 59, 237; arteritis, 62, 252; 
chancre, 56; phlebitis, 241; ulcers of the pe- 
nis, 828. 

Syringe, débris, 85, 783; for urethra, 681; pros- 
tatic, 794; sterilization of, 85. 

Szymanowski. Cheiloplasty, 542; operation for 
urinary urethral fistula, 817. 


Table, operating, 88, 89. 

Tenia echinococcus, vide hydatid. 

Talipes calcaneus, 919; cavus, 927; equinus, 
916; planus, 928; valgus, 925; varus, 920. 

Tamponade of nares, 522. 

Tapping of ventricles of the brain, 464; in as- 
cites, 685. 

Tarantula venom, 1385. 

Tarsal bones, amputation of, 203; dislocation of, 
424; excision, 451; fracture, 397. 

Tarso-metatarsal joints, amputation at, 200; 
arthritis, 444. 

Tarso-tibial amputation, 200. 

Tarsotomy, 451, 924. 

Tarsus, amputation through, 208. 

Taxis on strangulated hernia, 656. 

T-bandage, 167. 

Teale. Method of amputation, 213; operation 
for symblepharon, 480. 

Teeth, 558; extraction of, 559; control of hem- 
orrhage after, 560. 

Telangiectasis, 260; of larynx, 587. 

Temperature, bodily, in tetanus, 46. 

Temporal artery, ligation of, 323. 

Temporary packing in wounds, 119, 

Tenaculum, 96. 

Tendo Achillis, division of, 918, 923. 

Tendon of kangaroo, 79; of deer, 79. 

Tendon, inflammations of, 426; of paralyzed 
muscle grafted to healthy muscle, 459. 

Tenesmus of the bladder, 749. 

Teno-synovites, 426. 

Tenotomy in club hand, 934; in talipes equino- 
varus, 923; in talipes equinus, 918; in torti- 
collis, 886; of eye muscles, 505; graduated, 
505; of peronei muscles, 925; of tendo 
Achillis, 918, 928. 

Testicle, 842; abscess of, 842; adenoma, 845: 
carcinoma, 846; dislocation of, 847; enchon- 
droma, 845; excision, 846; hernia of tubules 
of, 842; hydrocele of, 834, 837; incarcerated, 
650; inflammation, 842; malposition, 847; re- 
moval, 846; retained, 650; sarcoma, 846; 
syphilis, 63 ; tuberculosis, 844; wounds, 842. 

Testing vision for glasses, 508. 

Tetanus, 46. 

Tetragonus, 15. 

Textor. Disarticulation at calcaneo-astragaloid 
joint, 204. 

Thecitis, 426 ; diagnosis, 426. 
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Thermo-cautery, vide Paquelin cautery. 

Thiersch’s method of skin grafting, 141. 

Thigh, bandage for, 160; amputation of, 217. 

Thomas, J. D. Case of hip-joint amputation, 
229. 

Thomas’s hip splint, 436; knee and ankle brace, 
441, 

Thompson. Evacuator, 770; lithotrite, 767. 

Thomson. Color blindness, 504, 

Thorax, abscess of wall of, 607; bandage, 162; 
foreign bodies, 582; gunshot wounds, 608; 
wounds, 608. 

Thrombosis, arterial, 240; causes of, 240; in in- 
flammation, 5; of basilar artery, 253. 

Thrombus, in arteries, 240; in veins, 240. 

Thumb, amputation of, 185; disarticulation, 
185 ; at metacarpal joint, 186. 

Thyroid, artery, ligation of, 318; axis, ligation 
of, 825; body, 576; aneurisms of, 576; bron- 
chocele, 576; carcinoma of, 576; cysts of, 576 ; 
exophthalmic goitre, 579; hydatid cysts of, 
576, 579 ; sarcoma of, 576. 

Thyroidectomy, 580. 

Thyrotomy, 580. 

Tibia, dislocation of, at ankle, 424; at knee, 421; 
fractures, 392. 

Tibial artery, aneurism of, 300; anterior, liga- 
tion of, 348; posterior, ligation of, 342. 

Tibialis muscles, tenotomy of, 919. 

Tibio-tarsal amputation, 206. 


Tiemann, Aspirator, 754; tonsillotome, 571. 
Tillanus. Case of aneurism, 279. 
Tillaux. Cirsoid aneurism, 258. 


Tissue changes after wounds, 124. 

Tissues, normal resistance of, 14. 

Tizzoni’s antitoxine, 48. 

Toad venom, 135. 

Toes, amputation, 199; bandage for, 160; de- 
formities, 928; syphilis, 64. 

Tongue, 565; abscess of, 566; adhesion, 570; 
angeioma of, 566; atrophy, 566; bifid, 570; 
controlling hemorrhage from, 565 ; cysts, 566; 
epithelioma of, 566 ; excision, 568; excision by 
Billroth’s method, 568: excision by Gant’s 
method, 568; excision by Kocher’s method, 
568; hypertrophy, 065; ranula under, 569; 
wounds, 565. 

Tongue-tie, 570. 

Tonsillitis, 570. 

Tonsils, 570; abscess of, 570; carcinoma, 572; 
excision, 571; hypertrophy, 571; inflamma- 
tion, 571; sarcoma, 572. 

Torsion of arteries, 120. 

Torticollis, 885; neurectomy for, 887; tenotomy 
in, 886. 

Tourniquet, elastic, 99, 155; emergency, 126; 
Esmarch’s, 155; for prolonging cocaine anes- 
thesia, 118; method of haemostasis with, 118; 
Petit’s, 126. 

Toxemia, intestinal, 24, 92. 
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Toxicity of serpent venom, 133. 

Toxicophis, 133, 

Trachea, foreign bodies in, 582; neoplasms of, 
587. 

Tracheotomy, 581; for foreign body, 582; for 
glossitis, 565; high operation of, 581; in ether 
narcosis, 113; in excision of the tongue, 568; 
low operation, 582. 

Trachoma, 488. 

Transfixion, for angeioma, 262; in forming flaps, 

73. 

Transfusion of blood, 86, 131, 171; apparatus 
for, 182; for syncope, 182; in ether narcosis, 
113. 

Transplantation of skin, en masse, 144, 146; for 
burns, 140; by sliding, 144; Wyeth’s method, 
145. 

Transverse cervical artery, ligation of, 325. 

Traumatic phlebitis, 242. 

Trays for instruments, 89. 

Treatment of inflammation, 23; wounds, 125. 

Tremor in aneurism, 267. 

Trendelenburg. T-shaped drainage-tube, modi- 
fied, 777. 

Trephine, 98. 

Trephining in depressed fracture of skull, 353; 
in injuries of the head, 354; in ostitis, 346; 
instruments for, 98; of antrum maxillare, 549; 
of frontal sinus, 462; of mastoid cells, 520; 
technique of, 469. 

Treves. Diverticula of intestine, 624; epitheli- 
oma of intestine, 624; intestinal obstruction, 
622, 623; stricture of intestine, 625. 

Trichiasis, 487. 

Trigonocephalus, 133. 

Trochanter of femur, fracture of, 386. 

Trommer. Test for sugar in urine, 759. 

True aneurism, 266. 

Truss for hernia, 651. 

Tubercular syphilide, 59. 

Tuberculosis, 51; of ankle joint, 443; of bone, 
346 ; of epididymis, 845; of head, 461; of hip 
joint, 428; of joints, 428; of knee joint, 440; 
of lymphatic glands of neck, 575; of mammary 
gland, 600; of peritoneum, 673; of prostate 
gland, 795; of spine, 893; of scalp, 461; of 
shoulder joint, 444; of testicle, 844; of thyroid 
gland, 577; of urethra, 821; of vesicule semi- 
nales, 841; of vulva, 855; of wrist joint, 446. 

Tubular adenoma, 957; epithelioma, 947. 

Tuberculous leprosy, 72. : 

Tufnell. Aneurism, 269. 

Tumefaction in inflammation, 1. 

Tumors, 943; malignancy and non-malignancy 
of, 943 ; cirsoid, 258; cutaneous arterial, 260; 
capillary, 260; venous, 260; cystic, of ovary, 
875, vide cyst; erectile, 260; of antrum of 
Highmore, 549 ; of the bladder, 756 ; of frontal 
sinus, 462; of head, 461; of larynx, 587; of 
mammary gland, 598, 600; of neck, 575; of 
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nose, 523 ; of esophagus, 594; of parotid gland, 
546; of pharynx, 588; of the prostate, 795 ; of 
the scalp, 461; of urethra, 821; vascular, 258 ; 
excision of, 258, 262; ligation of carotid for, 
259; venous, 260; venous cutaneous, 260. 

Tunica funiculi, 837; intima, media, and exter- 
na, 239; vaginalis 789; affected in epididy- 
mitis, 841; hamatoma, 834; hydrocele, 834, 

Turbinated bones, 524. 

Tuttle. Operation of resection of the rectum, 
716. 

Twisting of intestines, 120, 622. 

Tympanitis in peritonitis, 672. 

Types of phlegmon, 234. 

Typhlitis, 675. 

Typhoid bacillus, 20; sterilization of, 78. 


Ulcer, 149; herpetic, 492; of the anus, 708; of 
the cornea, 492 ; of the leg, 264; of the lips, 
530; of the penis, 828: of the tongue. 565; of 
the vulva, 854; phagedenic, 829; serpiginous, 
of cornea, 493 ; simple, 149 ;specific, 56; syphi- 
litic, 56; tertiary, of the skin, 60; balsam and 
oil dressing in, 150. 

Ullman. Ligation of carotid for vascular tu- 
mor, 259. 

Ulna, dislocation of, at elbow, 409; fracture, 
370. 

Ulna and radius, dislocations of, 409. 

Ulnar artery, aneurism of, 295; ligation of, 332 ; 
nerve, injury to, from dislocations, 410. 

Umbilical hernia, 646, 662; diagnosis and treat- 
ment, 662. 

Umbrella compress, 784; probang, 590. 

Undescended testicle, 847. 

Ununited fractures, 397. 

Upper extremity, deformities of, 982. 

Uremia, 731. 

Urea, 758; tests for, 758. 

Ureteritis, 736. 

Ureters. affections of, 735; catheterization of, 
739, 741; operation on, 736, 737; stricture of, 
736; Fenger’s operation for, 736; wounds of, 
737; Van Hook’s operation on, 737. 

Urethra, 798; carcinoma, 821; cocaine anes- 
thesia of, 106; fibroma, 821; fistula, 816; for- 
eign bodies in, 815; malformations, 820; neo- 
plasms, 821; papilloma, 821; stricture of, 
803; stricture of membranous, 807; treatment 
of, 807, 810, 812. 

Urethral forceps, 816; sounds, 813; speculum, 
$21: stricture, 803. 

Urethritis, 30, 802; a cause of pyelitis, 728; 
chordee, 33; chronic, 802: chronic follicular, 
803; non-specific, 36, 802: simple, 36, 802; 
specific, 30, 802; treatment, 34, 36, 803; 
Lyons’s treatment of, 36. 

Urethro-rectal fistula, 818. 

Urethrotome, Otis’s, 808. 

Urethrotomy, 807; after-treatment of, 809; ex- 
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ternal, 807, 812; internal, 807; modified, 810; 
hemorrhage after, 809, 811. 

Uric-acid calculus, 764. 

Urinal, 744, 755. 

Urinalysis, 757. 

Urinary fistula, 816; rectal, 818, 860. 

Urine, 752; albumin in, 758; sugar in, 759; pus 
in, 759, 760; epithelia in, 759; sterilization of, 
762; urea in, 758; examinations of, 757; in- 
continence of, 755; infiltration of, 745; physi-’ 
ology of, 757; retention of, 752; suppression 
of, 755, 762. 

Uterine prolapse, 888. 

Utero-vaginal asepsis, 882. 

Uterus, Alexander’s operation on, 880; anteflex- 
ion of, 879; asepsis of, 882; Cesarean section, 
867; carcinoma, 870, 872; cervix, amputation, 
863; curettage of, 881; excision, 863; lacera- 
tion, 861; excision, abdominal, 866; excision 
of pregnant, 867; vaginal, 868; extirpation, 
866; prolapse, 880; prolapse, Freund’s oper- 
ation for, 880; retroflexion of, 879; retrover- 
sion of, 879; ventral fixation of, 880.. 

Uvula, affections of, 560; excision, 560. 


Vagina, absence of, 858; atresia, 858; hernia 
into, 859; stricture, 858. 

Vaginal asepsis, 882; hysterectomy, 868; plug, 
Sims, 858; section, 882; after-treatment of, 
884. 

Vaginismus, 857. 

Vaginitis, 857. 

Valgum, genu, 911. 

Valgus, talipes, 925. 

Valsalva. Treatment for aneurism, 269. 

Van Arsdale. Balsam of Peru and oil dressing, 
150; case of hip-joint amputation, 230; sub- 
luxation of the head of the radius, 409. 

Van Buren. Curvature of steel sounds, 814; 
débris syringe, 783; hematuria, method of 
determining source of, 761; urethral scoop, 
816. 

Van Hook. Operation for wounds of ureter, 
737, 

Van Horn & Co., 79. 

Vance. Corset, 891. 

Varicocele, 838; diagnosis, 839; radical cure, 
839; treatment, 839. 

Varicose aneurism, 267; veins, 262; ulcers, 264. 

Varicosities of lymphatic vessels, 239. 

Varix, 258, 262; aneurismal, 267; arterial, 258 ; 
treatment, 258, 262. 

Varum, genu, 915. 

Varus, talipes, 920. 

Vascular formation in wounds, 6; system, sur- 
gery of, 234; tumors, excision of, 258, 260, 
262: ligation of carotid for, 259. 

Vas deferens, 841. 

Vaseline, 86. 

Vegetations of heart, 247. 
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Vein, internal jugular, ligation of, 307; wounds 
of, in ligation of carotid, 309. 

Veins, 234; hemorrhage from, 118. 

Velpeau. Bandage for dislocation of clavicle, 
402; fracture of clavicle, 361, 402. 

Venesection in aneurism, 269. 

Venom, centipede, 185; scorpion, 135; snake, 
138; tarantula, 185; toad, 185; albumen, 1338; 
globulin, 183; peptone, 183. 

Venous hemorrhage, 118; occlusion in gangrene, 
152; tumors, cutaneous, 260; varix, 262. 

Ventral hernia, 646, 664, 695; treatment, 664, 
695. 

Ventral fixation of uterus, 880. 

Verneuil. Case of aneurism, 294; tapping of 
echinococcus sac of liver, 687; varix, 263. 

Vertebre, dislocation of, 425; fractures, 375. 

Vertebral artery, 825; aneurism of, 295; diag- 
nosis, 295; ligation, 325. 

Vesico-vaginal fistula, 860; operation for, 860. 

Vesiculez seminales, 841; inflammation of, 841; 
wounds of, 841. 

Vesicular syphilide, 58. 

Vibrion septique, 49. 

Vichy water in cystitis, 750. 

Villous polypus of rectum, 718; tumors of blad- 
der, 756. 

Vinke, H. H. Case of hip-joint amputation, 
280. 

Violin strings as ligatures, 79. 

Vipera, 183. 

Virchow. Phlebitis, 241; tumors, 943. 

Visceral syphilis, 63. 

Vision tests, 508, 511. 

Vitreous humor, 423; foreign bodies in, 423. 

Volkmann. Foot rest for fracture of femur, 389 ; 
operation for hydrocele, 837: scoop, 97. 

Volvulus, 622. 

Von Graefe. Case of aneurism, 259; excision of 
vascular tumor, 259; fixation forceps, 500; 
iridectomy, 494; linear knife, 500; operation 
for conical cornea, 494; speculum, 500; stra- 
bismus hook, 505. 

Vulva, 848; abscess of, 848 ; affections of, 854; 
chancroids of, 854; contusions of, 848; cysts 
of, 855; epithelioma, 854; hematoma, 848 ; 
lupus, 854; papilloma, 854; pruritus, 855; 
syphilis, 854; tuberculosis, 854; ulcers, 854; 
wounds, 848. 

Vulvitis, 855. 

Vulvo-vaginal abscess, 855. 


Walker, H. O. Cases of hip-joint amputation, 
228. 

Wardrop. Case of aneurism, 270, 272; opera- 
tion for aneurism., 270, 272. 

Wardwell. Calcification of arteries, 251. 

Warren. Vascular tumors, 260; excision of, 
260; ligation of carotid for, 259. 

Wart, 58, 957; of head, 461. 


ON SURGERY. 


Wasp sting, 135. 

Waste, process of, 2. 

Water, boiled, forirrigation of wounds, 128, 137; 
pure, for continuous irrigations in amputa- 
tions, 183. 

Watson. Case of aneurism, 298. 

Wax, Cunningham’s, 128, 

Weber, O. Coagulation after arterial ligation, 
256. 

Web-finger, 936 ; operation for, 936; Didot’s op- 
eration for, 936. 

Webster. Hordeolum, 479; pannus, 492. 

Web-toe, 929. 

Weigert. Calcification of arteries, 252; coagu- 
lation necrosis, 252. 

Weir. Case of aneurism, 280: method of raising 
ing sunken nose, 528; case of hip-joint ampu- 
tation, 280. p 


Weitzer. Excision of vascular tumor, 260. 
Wells. Fenestrated forceps, 878; sac forceps, 
878. 


Wens, 958; of scalp, 460. 

Wharton Jones. Operation for ectropion, 482. 

Whisky in anesthesia, 116; for serpent venom, 
134, 

White. Phlebitis, 242. 

White, C. A. Case of hip-joint amputation, 
229. 

Whitehead. Operation for hemorrhoids, 725, 

Whitman. Treatment of talipes valgus, 927; 
brace for talipes valgus, 927. 

White lead for burns, 140. 

Whitlow, 940; treatment of, 941. 

Wire, écraseur, 523; in the treatment of aneu- 
rism, 278, 274; silver, 79, 180. j 

Wiring ununited fractures, 398; patella, 392. 

Wolf bite, 50. 

Wolff. Cradle, 890. 

Wolfier. Gastro-enterostomy, 613. 

Wolverton. Tooth forceps, 560. 

Wood. Open method of treating amputations, 
182. 

Wounds, 124: contused, 124; dissection, 132: 
dressings, 79, 128; granulating process in, 125; 
gunshot, 124, 185, vide gunshot, healing of, 
125; incised, 124; insect, 185; lacerated, 124; 
of ear, 518; of eye, 476; modes of dressing, 
128; of the abdominal walls, 695; of the ab- 
dominal organs, 699; of the arteries, 268; of 
the bladder, 745; of the bowels, 698; of the 
chest, 608; of the cornea, 491; of the face, 
476; cf the heart, 609: of the kidney, 727; 
of the lips, 530; of the neck, 578; of the 
cesophagus, 588; of the penis, 822; of the 
scalp, 464; of the scrotum, 831; of the skull, 
464; of the testicle, 842; of the tongue, 565; 
of wrist, 942; of the vesicule seminales, 841 ; 
of the vulva, 848; poisoned, 182; by dissec- 
tion, 182; by glanders, 44; by insects, 185; by 
malignant pustule, 48; by rabid animals, 50; 
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by serpents, 133; punctured, 124; serpent, holder, 100; operation for excision of lower 


133; sutures in, 128, 130; scalp, 464; treat- jaw, 556; operation for harelip, 539; opera- 
ment, 137, 138, 464. tion for removal of large tumors from antruin 

Wright, T. R. Case of hip-joint amputation, of Highmore, 549; pins in treatment of aneu- 
230. ; rism, 273. 


Wrist, amputation at, 186, 189; dislocations, 
412; exsection, 454; synovitis, 446; wounds | Xanthic calculus, 764. 
of, 942. Xerosis, 491. 
Wry-neck, 885. Xiphoid appendage, fracture of, 375. 
Wyeth. Amputation at hip joint, 218; amputa- 
tion at shoulder joint, 196; bandage for foot, | Yeasts, 17. 
160; bladder forceps, 774; cases of amputa- 
tion at hip joint, 227; conclusions as to arte- | Zodgloea, 15, 76. 
rial occlusion after ligation, 256; drills, 450; | Zygomatic process, fracture of, 353. 
experimental deligution of arteries, 246; needle | Zymogenic bacteria, 17. 


THE END. 
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TRAUMATIC 
INJURIES OF THE BRAIN 
AND ITS MEMBRANES. 


With a Special Study of Pistol-Shot Wounds of the Head in their 
Medico-Legal and Surgical Relations. 


By CHARLES PHELPS, M.D., 


Surgeon to Bellevue and St. Vincent’s Hospitals. 


8vo, 582 pages. With 49 Illustrations. Cloth, $5.00. 
SOLD BY SUBSCRIPTION. 


“This work is a concise and systematic treatise on that division of brain sur- 
gery arising from injuries of the brain through external violence, and has been 
based almost exclusively on the observation of five hundred consecutive cases of 
recent occurrence. Although the cases were so numerous, it seems they were in- 
complete only in the illustration of secondary pyogenic infection, which is naturally 
a tribute to the skill of the surgeons in charge of the cases, inasmuch as they were 
kept from infection. This clinical deficiency has been supplied by excerpts from 
Macewen’s work on Inflammations of the Membranes of the Brain and Spinal Cord, 
with the permission of that gentleman. We have no hesitation in saying that it is 
the most complete work on this division of brain surgery which has yet appeared 
in America.”—Journal of the American Medical Association. 


“This book will prove of great service to both physician and surgeon; and to 
those interested in medical jurisprudence it will be of incalculable value. The 
author is not embarrassed by his great wealth of material ; he studies it exhaustively, 
and arranges it clearly, concisely, and with great care and discrimination. The 
chapters on Pistol-Shot Injuries are particularly instructive, and the series of ex- 
periments on cadavers replete with interest. One of the strongest features of Hie 
book is the large number of Photon rape representations of cranial injury.”— 
National Medical Review. 


“We have here a new work highly creditable to American authorship and add- 
ing a material contribution to our present literature upon Brain Surgery. The 
first part of the work is devoted to the consideration of traumatic lesions of the 
cranium and its contents, embracing their pathology, symptomatology, diagnosis, 
prognosis, and treatment. Part II is an exceedingly interesting and original 
discussion of medico-legal and surgical relations and treatment of pistol-shot 
wounds of the head. Part III contains a condensed history of three hundred 
cases of intracranial traumatism verified by necropsy. A most interesting feature 
of the work is the introduction of a large number of full-page photographic illus- 
trations of the effects of pistol-shot wounds produced by those of different calibers 
and at different distances. The work will at once be appreciated as one of original 
investigation, and especially by those who are particularly interested in brain sur- 
gery.”—Vorth American Practitioner. 


D. APPLETON AND COMPANY, NEW YORK. 
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By HENRY .0. MARCY, A. M., Mai 


LATE PRESIDENT OF THE AMERICAN MEDICAL ASSOCIATION, ETC. 


ILLUSTRATED 


With Seventy full-page Heliotype and Lithographic Reproductions from Cooper, Scarpa, 
Cloquet, Camper, Darrach, Langenbeck, Cruveilhier, and 
others of the Old Masters, 


AND THIRTY-FOUR WOODCUTS IN THE TEXT. 


SoLp onLy By Susscriprion. Hatr Morocco, $15.00. 


HE author has reviewed, tn extenso, the normal anatomy of the parts involved 
in Hernia, and the remote causes which tend to produce it. The pathological 
changes incident to the more marked condition are clearly defined, and the chap- 
ters devoted to the discussion of these subjects are very copiously illustrated. In- 
strumental supports are carefully discussed, and their better methods of application 
defined. All the various methods of modern operation are given in detail, and, as 
far as possible, a compilation of tne results obtained under modern antiseptic pro- 
cesses is made, The chapter devoted to the Animal Suture is worthy of especial 
consideration, since it clearly details one of the greatest innovations of snodern 
surgery of universal value. 

It is estimated that there are between three and four millions of people in the 
United States alone suffering from Hernia. Hundreds of thousands of trusses are 
manufactured annually. Every physician is aware that a hernia is a gradually in- 
creasing disability, and that it is very rarely cured except by operative measures. 
Serious complications and dangers are ever present to the individual suffering from 
Hernia, and statistical tables show that the resulting mortality is very large. No 
other surgical disability is so liahle to come under the notice of the physician as 
Hernia, and the author holds that it is in the highest degree the duty of every prac- 
titioner to familiarize himself thoroughly with the subject. The opinion that pro- 
fessional obligations are discharged when the patient suffering from Hernia is 
relegated to the instrument-maker is erroneous. ‘he belief, as taught by authors 
of the last generation, that operative measures should not be taken except as a last 
resort, because of the attendant dangers, has been controverted by the achievements 
of modern surgery, among which none are more noteworthy than the perfected 
operations for the cure of Hernia. 


D. APPLETON AND COMPANY, NEW YORK. 
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